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Welcome to the new Memory Databook from the IBM Microelectronics Division. 
Represented in this edition is a vast array of leading-edge memory products backed by 
the world’s largest producer of integrated circuit solutions with the most extensive 
support network in the industry. 


The IBM Microelectronics Division is a world-wide enterprise with development and 
manufacturing facilities in Essex Junction, VT; Essonnes, France; Sindelfingen, Ger- 
many; and Yasu, Japan. IBM semiconductor products provide world-class technology 
from a global company that has delivered advanced design, process, and packaging 
technology for over thirty years. The Essex Junction site is the largest CMOS devel- 
opment and manufacturing facility where 6000 employees work 1n 3.5 million square 
feet of space in over 20 buildings on a 728-acre site to develop, manufacture, and sup- 
port innovative product solutions that include the industry-standard 4-Mbit DRAMs, 
leading-edge 0.5-micron 16-Mbit DRAMs, and an extensive family of SIMMs, 8- 
Byte DIMMs, Small Outline DIMMs (SO DIMMs), and IC DRAMs...all meeting the 
stringent ISO 9000 quality standard. 


Nearly four decades of experience has resulted in a impressive string of product 
“firsts” (from the world’s first 16-bit bipolar integrated memory chip used in IBM 
System/360 systems in the sixties, to today’s breakthrough 64-million-bit DRAMs 
built upon our innovative 0.35-micron CMOS VI technology), that assure unrivaled 
product reliability, superiority, and lasting value. A key customer benefit is direct 
access to our world-class silicon, packaging, and manufacturing technologies. 


Our world wide presence provides extensive product support for all memory products 
through application centers, system specialists, and on-site experts. 


Thank you for your interest in IBM Microelectronics Division memory products. We 
have provided you a postage paid comment card which can be found at the end of this 
manual. We value your suggestions and comments. 
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IBM11D1360EA......... 72 Pin 4 Byte SIMM.......... 1M x 36 QC......10/10, 5.0V, SN/Pb ... eee 197 
IBM11D1360ED......... 72 Pin 4 Byte SIMM ......... 1M x 36 QC......10/10, 5.0V, SN/Pb oe 213 
IBM11D1360L............ 72 Pin 4 Byte SIMM.......... 1M x 36.0.0... 10/10, 5.0V, LO, Sn/Pb oe. 229 
IBM11D1370BA......... 72 Pin 4 Byte SIMM ......... IMx36E......... TOO; SOV, SNIPOciwcieieitrnsceuns 363 
IBM11D1400BA......... 72 Pin 4 Byte SIMM ......... IMx 40 E......... 10/10; 5:0V5 SH/PDiiiatedsctepeitis: 363 
IBM11D1480BA......... 72 Pin 4 Byte SIMM.......... 1M x 36 EOS.... 10/10, 5.0V, SN/PD ..... eee 453 
IBM11D2320BC......... 72 Pin 4 Byte SIMM.......... 2M X 32............ TOO; SOV SAPD cccccetics cewagonacces. 85 
IBM11D2320BD......... 72 Pin 4 Byte SIMM ......... 2M X 32... TOMO: 5 .0V; SAPD saceassaeseusuiens. 101 
IBM11D2320L............ 72 Pin 4 Byte SIMM ......... 2M X 32... 10/10, 5.0V, LC, Sn/Pb ....... ee. 117 
IBM11D2360BA......... 72 Pin 4 Byte SIMM ......... 2M X 36............ 41.0) 5.0V (SUP O) i cca ritceeagias 245 
IBM11D2360BD......... 72 Pin 4 Byte SIMM ......... 2M X 36............ TOMO 5 :0V.. SIVPD: scar aria 261 
IBM11D2360EA......... 72 Pin 4 Byte SIMM.......... 2M x 36 QC......10/10, 5.0V, SN/Pb oe eee 277 
IBM11D2360ED......... 72 Pin 4 Byte SIMM.......... 2M x 36 QC......10/10, 5.0V, SN/PD oo. eee 295 
IBM11D2360L............. 72 Pin 4 Byte SIMM ......... 2M x 36............ 10/10, 5.0V, LO, Sn/Pb ...... ee. 311 
IBM11D2370BA......... 72 Pin 4 Byte SIMM ......... 2M x 36 E.......... 10/10, 5.0V SAPD utccicmuerneseitiees 385 
IBM11D2400BA......... 72 Pin 4 Byte SIMM ......... 2M x 40 E.......... TO 0y 5 OV 2 SIVP DO erotciscete acess 385 
IBM11D2480BA......... 72 Pin 4 Byte SIMM ......... 2M x 36 EOS.... 10/10, 5.0V, SN/PD .... ee 469 
IBM11D4320B ........... 72 Pin 4 Byte SIMM ......... 4M x 32.0.0... TAS 5.0V ON PO eicsenieniauicedaan: 133 
IBM11D4360B ........... 72 Pin 4 Byte SIMM.......... 4M x 36............ TAT OV Ot PD. cde ccatcnti ee eced? 327 
IBM11D4370C............ 72 Pin 4 Byte SIMM.......... 4M x 36 E.......... £:2/1035.0V SPD in scosincoostiattowes 407 
IBM11D4400C............ 72 Pin 4 Byte SIMM ......... 4M x 40 E.......... 12/10..5.0V- SHPO: saccsod erie 407 
IBM11D4480BA......... 72 Pin 4 Byte SIMM.......... 4M x 36 EOS....11/11, 5.0V, SN/Pb ..... ee 485 
IBM11D8320B ........... 72 Pin 4 Byte SIMM..........8M x 32.0.0... VT SOV SIIPD satacorednvimei aac 149 
IBM11D8360B ........... 72 Pin 4 Byte SIMM......... 8M xX 36............ 11/4 15:5:0V SNIP Deere nasi. 343 
IBM11D8370C............ 72 Pin 4 Byte SIMM.......... 8M x 36 E......... 12/10.-5,0V SNP: ei cicrgndianieees 429 
IBM11D8400C........... 72 Pin 4 Byte SIMM......... 8M x 40 E.......... 12/1035 OV FON PD seretscaitarseeauenees 429 
IBM11D8480BA......... 72 Pin 4 Byte SIMM.......... 8M X36 EOS 2171/1 1yS.0Vi SNIP: sacsivestcnacieiwienane 501 
IBM11E1320BB.......... 72 Pin 4 Byte SIMM.......... NM X32 chasse TOMO SOV AU. once Kiet teeenie 37 
IBM11E1320BC......... 72 Pin 4 Byte SIMM ......... 1M xX 32... NOHO, SOV GA crcdtone waits ieeuteeeaiace aioe 37 
IBM11E1320BD......... 72 Pin 4 Byte SIMM ......... IM X 32............ TO/10 SOV AAU. seid eciecedadeanaes apeaeenGeees 53 
IBM11E1320L............ 72 Pin 4 Byte SIMM......... IM X 32.0.0. 10/10; 5:0V LG; AG wsccteccntdalcentcers 69 
IBM11E1360BA.........72 Pin 4 Byte SIMM......... 1M x 36............ 10/10, 5.0V ; AU seostcettauscabccncestevcen 165 
IBM11E1360BB......... 72 Pin 4 Byte SIMM ......... 1M x 36... TOKO SOV NU cicadas ecient ae 165 
IBM11E1360BD......... 72 Pin 4 Byte SIMM......... 1M xX 36.0.0... 10/1.0;-5.0V AU = scree nctastscemsesanieien 181 
IBM11E1360EA.........72 Pin 4 Byte SIMM ......... IM X 36: QGi ies T O/T 0,5: 0V , AU eccecorsess ete acedvgutuanves 197 
IBM11E1360ED......... 72 Pin 4 Byte SIMM ......... IM X 96 QC 2452 10/10;. 5:0V AU eipsccctcccestcdsenvess taxeaes 213 
IBM11E1360L............ 72 Pin 4 Byte SIMM ......... 1M x 36........... 10/10; SOV LO AU cscssc casrenareiertass 229 
PIBM11E1370BA....... 72 Pin 4 Byte SIMM ......... IMx 36 E......... TOMOS SONG AU vecetics eet iatetuenae. 363 
IBM11E1400BA......... 72 Pin 4 Byte SIMM ......... IMx 40E......... VO/10 S10V SAU: seceseeciiilcccureupvpesiaies 363 
IBM11E1480BA......... 72 Pin 4 Byte SIMM ......... 1MxS6 EOS:..; 10/10, 5.0V, AU s.iscucicnlsivesnnne: 453 


Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 
SnPb = Tin Lead Tabs) 
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 
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Alphanumeric Index 2 ee oe 
Part Number Type Organization Features Page Number 
IBM11E2320BC......... 72 Pin 4 Byte SIMM......... QMX 32 vrastetest: OMT O50 Vi ING teat cer rraancecrn ce ecdetes 85 
IBM11E2320BD......... 72 Pin 4 Byte SIMM......... 2M x 32.......005 10/105 0V AU. 325s Sees cateeeeeets 101 
IBM11E2320L............ 72 Pin 4 Byte SIMM......... BMX D2 asseueteine 10/10, 5.0V, LC, Au ....... ee 117 
IBM11E2360BA......... 72 Pin 4 Byte SIMM......... 2M x 36............ 10/1 O-S:0V CAG cysctentiatensedinctens 245 
IBM11E2360BD......... 72 Pin 4 Byte SIMM ......... 2M x 36............ TOMO, SOV AU: cee cscs ahccteiven tedecee: 261 
IBM11E2360EA......... 72 Pin 4 Byte SIMM......... 2M x 36 QC....... 10/10, 5.0V, AU oo. cccceceeeceneee 277 
IBM11E2360ED......... 72 Pin 4 Byte SIMM.......... 2M x 36 OCG... 10/10, S.0V AU ciscsscissinrecosccsonese 295 
IBM11E2360L............ 72 Pin 4 Byte SIMM......... 2M x 36............ 10/10, 5.0V, LC, Au ...... ee 311 
IBM11E2370BA......... 72 Pin 4 Byte SIMM.......... OMX 36 EB acces 10/10 SOV AU: cence tee 385 
IBM11E2400BA.......... 72 Pin 4 Byte SIMM.......... 2M x 40 E.......... 10/10, 5:0V;. AU) pccaccasdsenutiice 385 
IBM11E2480BA......... 72 Pin 4 Byte SIMM......... 2M x 36 EOS.... 10/10, 5.0V, Au ou... ceeeeeeeeees 469 
IBM11E43208 ........... 72 Pin 4 Byte SIMM.......... 4M x 32............ TAIT TSO V AU! tetas trcaceatetcansrtoaces 133 
IBM11E43608 ........... 72 Pin 4 Byte SIMM......... 4M x 36........... TRA 20 OVA eect a vecerattacetateal: 327 
IBM11E43700 ........... 72 Pin 4 Byte SIMM......... 4M x 36 E......... 12/40. 5. OV: AU x. csssaesccsisecmnducshcatsenss 407 
IBM11E44000 ........... 72 Pin 4 Byte SIMM......... 4M x 40 E......... 12/10 5 -OV , Aus shststasstastechbaneisecsesese: 407 
IBM11E4480BA.......... 72 Pin 4 Byte SIMM.......... 4M x 36 EOS....11/11, 5.0V, AU oo... ee ceeceeeeenees 485 
IBM11E83208 ........... 72 Pin 4 Byte SIMM.......... 8M x 32............ VAL ON AU sactice asec tos 149 
IBM11E83608B .......... 72 Pin 4 Byte SIMM ......... 8M x 36............. TF OV 5 PRU sks stots catanerues ones aornte 343 
IBM11E83700 ........... 72 Pin 4 Byte SIMM.......... 8M x 36 E.......... 12/0, SOV AU nas tec teatecioaseeemmeneeiest 429 
IBM11E8400C ........... 72 Pin 4 Byte SIMM......... 8M x 40 E.......... PAA 0 SOV AU sicceeee scant ntessvduccncieats 429 
IBM11E8480BA......... 72 Pin 4 Byte SIMM ......... 8M x 36 EOS....11/11, 5.0V, AU... eee eeeees 501 
IBM11J1320B L.......... 88 Pin IC DRAM Card...... 1M x 32.......... VO O93. OV. setae adonaviiuasmacautoztes 1049 
IBM11J1320BN ......... 88 Pin IC DRAM Card...... TM X32 oecces. TOMO: SeSV uieanatnarneiimecsaneduariee: 1065 
IBM11J1360BL.......... 88 Pin IC DRAM Card...... 1M x 36.00.00... VOIUO 25 OV iccrsinieonsinnccetecsawenunted 1257 
IBM11J2320BL.......... 88 Pin IC DRAM Card......2M x 32............ NOG SOV ocr scree nteaseee 1081 
IBM11J2320BN ......... 88 Pin IC DRAM Card......2M x 32... VOLVO; S. 3. wei-ciecinncvunededeeatescneaes 1097 
IBM11J2320HL.......... 88 Pin IC DRAM Card......2M x 32............ TUT Oy DOV 5. 2 oreo eer cts 1113 
IBM11J2320HN ......... 88 Pin IC DRAM Card......2M x 32............ VIO, B58 Vi aectrelvstieirsandexednssumeeeet 1129 
IBM11J2360BL .......... 88 Pin IC DRAM Card......2M x 36............ WOO 5 ON sod, Wars: 1273 
IBM11J4320BL .......... 88 Pin IC DRAM Card...... 4M x 32............ VAY 1 BOW ak otedomawaceeustacseuaetdendé. 1177 
IBM11J4320CL.......... 88 Pin IC DRAM Card...... 4M x 32.0... 1271055, OV sickisnsvareadctalacnauaieiadends 1193 
IBM11J43200CN ......... 88 Pin IC DRAM Card...... 4M x 32.0.0... N2H O35 OV sanmatandeseg nitude unieiaesies 1209 
IBM11J4320HL.......... 88 Pin IC DRAM Card...... 4M x 32............ WAV Os OV: gaa etncstenneceematiayodassai 1145 
IBM11J4320HN ......... 88 Pin IC DRAM Card...... 4M x 32............ VAN O: SOV anise etaerusins 1161 
IBM11J4360BL.......... 88 Pin IC DRAM Card...... 4M x 36............ PTD OV oie Assesses arsenate 1289 
IBM11J4360DL.......... 88 Pin IC DRAM Card...... 4M x 36............ ROIT AS GeO W whcichen Sen autemesusaaycastetcees 1305 
IBM11J8320CL.......... 88 Pin IC DRAM Card......8M x 32............ V2IVO DOV a sacavichass nant etiteecitedseies 1225 
IBM11J8320CN ......... 88 Pin IC DRAM Card......8M x 32............ VZILO: SOV sa inosrelotee tienaaietscet 1241 
IBM11J8360BL.......... 88 Pin IC DRAM Card......8M x 36............ TA VSO Givi oncedeteststar trate. 1321 
IBM11J8360DL.......... 88 Pin IC DRAM Card......8M x 36............ VOI Ts SOV icon nd axesnsaguses ease sions 1337 
IBM11M1640BA ........ 168 Pin 8 Byte DIMM....... 1M x 64........... 10/10 -S:0V (AW vsecmctesiniaas 519 
IBM11M16730CB....... 168 Pin 8 Byte DIMM....... 16M x 72 E....... MS) Ves V GNU <atenccucosaiaveraeaeeeniazant 847 
IBM11M1720Ba ........ 168 Pin 8 Byte DIMM....... AW X72 aves: 1:0/10;-5.0V : AU icaiatuctunicaaceien 585 
IBM11M1730BA ........ 168 Pin 8 Byte DIMM....... IMx 72E......... 10/10; 5:0V; AU! acecctuversinarceiaaiues 649 
IBM11M1730BB ........ 168 Pin 8 Byte DIMM....... IMEX 72. Bats. 10/10; S.SV AU sich ciaeceeiess 671 
IBM11M2640H........... 168 Pin 8 Byte DIMM....... 2M x 64............ TH10.5 OV AU ste comiranace 541 
IBM11M2720L ........... 168 Pin 8 Byte DIMM....... 2M X 72... eee 10/10; SOV ; Als saosin teece entnnailcs 607 | 


Features: Addressing; Power Supply; Special Features (LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 


SnPb = Tin Lead Tabs) 
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 
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Alphanumeric Index 


Part Number Type Organization Features Page Number 
IBM11M2730H........... 168 Pin 8 Byte DIMM........ 2M x 72 E......... VATU OP SONG AU ios chet eaters arses aan 693 
IBM11M2730HB ........ 168 Pin 8 Byte DIMM ....... 2M x 72 E......... VALI VO8 37 VU fain narnia ncsevaavetes 715 
IBM11M4640C........... 168 Pin 8 Byte DIMM....... AM x 64............ T2710: 5 ON 3) AU ciency sduciveactats cagacsews 563 
IBM11M4720D........... 168 Pin 8 Byte DIMM....... 4M X 72... WATT A ON PAD Scr hae Acene recreated 629 
IBM11M4730C........... 168 Pin 8 Byte DIMM....... 4M x72 E......... TIVO SON SAU chiaaies cach ocreuedutuetanaas 737 
IBM11M4730CB ........ 168 Pin 8 Byte DIMM....... 4M x 72 E......... VAL Of O25 VU Gutinctk ene andaigusa tonite: 759 
IBM11M8730HB ........ 168 Pin 8 Byte DIMM....... 8M x 72 E......... MEE oN AIA Gavereatseitocsshananereprogade 825 
IBM11M8730P........... 168 Pin 8 Byte DIMM....... 8M x 72 E......... T2/10, S.0V AU) sccceeiceheisitenceacevasedes 781 
IBM11M8730PB ........ 168 Pin 8 Byte DIMM....... 8M x 72 E.......... TINO 0d VPA taitecnceviseaseees hedatameides 803 
IBM11S1320BL ......... 72 Pin 4 Byte SO DIMM...1M x 32............ OPO SON AU) tedcciweusecne cseccanseeeaa 871 
IBM11$1320BN......... 72 Pin 4 Byte SO DIMM...1M x 32.0.0... TOFD O58 VU! Sicoveceasidatnoteaatencavtees 871 
IBM11S1320NL ......... 72 Pin 4 Byte SO DIMM... 1M x 32............ 12/6 SOV, AU eects crsonstcncie sua Sener 887 
IBM11S1320NN......... 72 Pin 4 Byte SO DIMM...1M x 32............ 12/8: OV AU ob chcasvin scene tenses 887 
IBM11S1360BL ......... 72 Pin 4 Byte SO DIMM...1M x 36............ TOTO: SOV: PAU. wiscctcs Sccatoncesbeeaneteseees 967 
IBM11S1360NL ......... 72 Pin 4 Byte SO DIMM...1M x 36............ TAA 0) VNU cctencareaussaheteedasatouantas 983 
IBM11S1360NN......... 72 Pin 4 Byte SO DIMM... 1M x 36............ B22 (opi iG 1” Ae 0 |e ee nee er 983 
IBM11S2320HL ......... 72 Pin 4 Byte SO DIMM... 2M x 32............ TOO VAG ie ecto ies oadecls cuaoctes 903 
IBM11S2320HN......... 72 Pin 4 Byte SO DIMM... 2M x 32............ TO Oa Vu AU eo a taearces 903 
IBM11S2320NL ......... 72 Pin 4 Byte SO DIMM... 2M x 32............ TIO A OLONM oA, Goveecndoenasateetsacusonses 919 
IBM11S2320NN......... 72 Pin 4 Byte SO DIMM... 2M x 32............ TOTO SiON LRU: Sec setnacte sores ten ealanieaues 919 
IBM11S2360NL ......... 72 Pin 4 Byte SO DIMM... 2M x 36............ 1218, SiON; AU vasaszadintyatuts dotasovadveuasees 999 
IBM11S2360NN......... 72 Pin 4 Byte SO DIMM... 2M x 36............ NZIS 2329 Ve ALE sesteseriatesrieiecnadnae tans 999 
IBM11S4320CL ......... 72 Pin 4 Byte SO DIMM... 4M x 32.0... T2105 OV AAU ceiavceOecrceescndeat nas: 951 
IBM11S4320CN......... 72 Pin 4 Byte SO DIMM... 4M x 32............ 121A O}:Oc3 V GNU uated eaneacateresunveanne: 951 
IBM11S4320HL ......... 72 Pin 4 Byte SO DIMM... 4M x 32............ TOS OV A aicicereec naoreseaes 935 
IBM11S4320HN......... 72 Pin 4 Byte SO DIMM... 4M x 32............ TIO 350 VU eee csateniaceeeuensy 935 
IBM11S4360BL ......... 72 Pin 4 Byte SO DIMM... 4M x 36............ ADI loge Ve INU, -Restsac wien ceabnndvarnlaees 1015 
IBM11S4360BN......... 72 Pin 4 Byte SO DIMM... 4M x 36............ VAI Veo3.0 Vi NU Saceav taeda ehocneteaeuels 1015 
IBM11S4360DL ......... 72 Pin 4 Byte SO DIMM... 4M x 36............ TT Vy ON {AU ocarenteataeens Gees eeciauies 1031 
IBM11S4360DN......... 72 Pin 4 Byte SO DIMM... 4M x 36............ gf el ee Gh 2 ee ee eer oti ee 1031 
Features: Addressing; Power Supply; Special Features (LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 


SnPb = Tin Lead Tabs) 


Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 


Page 13 


a 
General 
Information 


9 ee 


Part 
Numbering 


4 


ono2Zzreenmtmmo OD PY 


08 
09 
16 
18 
32 
33 
36 
37 
38 
40 
48 
49 
64 
72 
73 
80 


DRAM Module Numbering 
CLEVE LEN ENS cape oY A 


Company | Assembly Memor | 


identification Depth oduct Revis 
1 or 2 digits 

25 256K depth 

51 512K depth 


Product Family / 1 1M depth 
Quality Desiqnator 2 2Mdepth 


Premium DRAM 11 4 4Mdepth 


Standard DRAM B1 8 8M depth 
16 16M depth 


32 32M depth 
64 64M depth 
13 128M depth 
26 256M depth 
Product Identifier 52 512M depth 


30 Pin SIMM/ Sn/Pb Tab pins 


Speed of Part 
10 100ns (+10% Vcc) 


80 80ns (+10% Voc) 
70 70ns (+10% Vee) 
60 60ns (+10% Vcc) 
50 50ns (+10% Vec) 
40 40ns (+10% Vcc) 


Power / Refresh Sort: 1 Digit or Blank 
Blank Standard Power, 5V, No Self Refresh 


30 Pin SIMM/ Au Tab pins Standard Power, 5V, Self Refresh 

30 Pin SIMM/ pinned Standard Power, 3.3V, No Self Refresh 
72 Pin SIMM/ Sn/Pb Tab pins Standard Power, 3.3V, Self Refresh 

72 Pin SIMM/ Au Tab pins 2 Haba ealp igs 

72 Pin SIMM/ pinned Functions Supported: ee ee ee 


Low Power, 3.3V, No Self Refresh 


N<c caovuezearow p 


88 Pin DRAM Card (Buffered inputs) 0 Fast Page Mode 

88 Pin Reserved 1 Nibble Mode oe iene ern 

168 Pin DIMM/ Au Tab Pins 2 Static Column Mode ie aes af a nies 

72 Pin M ab Pi 5 Hyper Page Mode alae: 

a iatcaiaaaL cs ¥P 9 Super Low Power, 3.3V No Self Refresh 
Super Low Power, 3.3V, Self Refresh 
Per Datasheet 
ssembly Memory Widt DRAM Type (Organization of DRAMs used on assembly) 

x8 x1 DRAMs used on the assembly 

x9 x4 DRAMs, x1 for parity (if applicable), square addressing (i.e. 11/11) 

x 16 x4 DRAMs, x1 for parity (if applicable), # Row Addr = # Column Addr + 2 

x 18 x4 DRAMs, x1 for parity (if applicable), Mixed Addressing (i.e. 12/11) 

2 x4 DRAMs, x4/4 CE for parity, square addressing (i.e. 11/11) 

X 

x 36 (Parity) x4 DRAMs, x4/4 CE for parity,# Row Addr = # Column Addr + 2 


x4 DRAMs, x4/4 CE for parity, Mixed Addressing (i.e. 12/11) 

x8 or 9 DRAMs, # Row Addr = # Column Addr + 1 (i.e. 11/10) 
x8 or 9 DRAMs, # Row Addr = # Column Addr + 3 (i.e. 12/9) 

x8 or 9 DRAMs, # Row Addr = # Column Addr + 5 (i.e. 13/7) 
x16 or x18 DRAMs, # Row Addr = # Column Addr (i.e. 10/10) 
x16 or x18 DRAMs, # Row Addr = # Column Addr + 2 (i.e. 11/9) 
x16 or x18 DRAMs, # Row Addr = # Column Addr + 4 (i.e. 12/8) 
Non-standard DRAMs used on the assembly (per Datasheet) 


x 36 (ECC applications) 

xX 36 (Custom) 

x 40 (ECC applications) 

x 36 (ECC-on-board, 12/8 code) 

x 36 (ECC-On-board,Error reporting) 
x 64 (TBD applications) 

x 72 (Parity applications) 

x 72 (ECC applications) 

x 80 (ECC applications) 


VTZ2SEBEerFACTOA TMM FTO WB Pp 
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Quality and Reliabilty 


Introduction 


Superior integrated circuit device reliability is 
attained when it is an integral part of process devel- 
opment, design and manufacturing. This section 
describes the methodology used by the IBM Micro- 
electronics Division to achieve robust DRAM 
designs prior to market introduction, and the pro- 
cesses employed to ensure products of utmost qual- 
ity and reliability during volume production. 


Reliability Goal 


Our goal is to achieve failure rates during product 
life which are consistently below customer require- 
ments. A time distribution of reliability failures is 
described by the “bathtub” curve depicted in Figure 
1. The curve is divided into three segments: an 
infant mortality period marked by a rapidly decreas- 
ing failure rate; a stable, useful life period where the 
failure rate continues to decrease, and a period of 


Figure 1. Bathtub Curve 


Infant 
Mortality 


(fails removed 
by burn-in) 


Failure Rate 


Useful Life 


increasing failure rate representing the onset of 
product wear-out. Infant mortality and useful life fail- 
ures are Caused by defects introduced during the 
manufacturing process; most of these defects are 
eliminated via high-efficiency reliability screens. 
Wear-out failures are avoided through careful tech- 
nology development and product design, and by the 
use of effective process monitors during production. 


Reliability Management System 


Reliability fails are a combination of three problem 
types: wear-out mechanisms which shorten useful 
life, systematic defects caused by process variation 
beyond acceptable limits, and random defects cre- 
ated by process deficiencies. IBM Microelectronics’ 
comprehensive development and manufacturing 
strategy emphasizes reliability in our designs and 
processes to manage all three problem types. Early 
design and qualification activities eliminate wear-out 
failure mechanisms (e.g., hot carriers and electromi- 


Wearout 
(well beyond nor- 
mal product life) 


Field Use Hours 
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gration) during normal product life, and establish 
technology and process limits which minimize 
design sensitivity to manufacturing defects. Process 
control and tooling improvements, combined with 
high-efficiency burn-in and maverick screens, pro- 
vide continuous defect reduction. Attributes of the 
reliability management system are summarized in 
Figure 2. 


Qualification Process 


An overview of the qualification cycle, from 
technology inception to full production, is given in 
Figure 3 on page 25. Reliability management begins 
with the start of a new technology, when design 
models are developed and used to evaluate new 
features, and reliability test structures are defined. 
Mechanism-specific accelerated tests are then 


Figure 2. Reliability Management System 


Wearout Mechanisms 


Strategy: 


performed to assess wear-out mechanisms, 
including hot carriers, dielectric integrity, ionics and 
temperature stability, mechanical stability, stress 
induced metal voiding, and electromigration. The 
Qualification process establishes the control of wear- 
out mechanisms to well beyond intended product 
life. Stress results are utilized to define chip and 
technology design groundrules (e.g., hot carriers 
and electromigration), application specification 
limits, and process controls to avoid wear-out. Wafer 
screen and burn-in design requirements are verified. 
Upon successful completion of the technology 
qualification phase, early production devices are 
subjected to a full series of chip and assembly tests 
and stresses. These include functionality tests to 
define test margins for outgoing quality, functional 
stresses to measure product reliability, and 
temperature-humidity and thermal cycle stresses to 
assess package integrity. A summary of product 


- Technology “Weak Points” 


- Eliminate From Design 


¢ Technology Design/Change 
¢ Chip Design Groundrules 
¢ Application Specifications 


Systematic Defects 


Strategy: 


- Process Marginality Beyond Acceptable Norm 


- Control Technology & Process 


¢ Technology Design 
¢ Layout Groundrules 
¢ Process Monitors 


Random Defects 


Strategy: 


- Process Deficiencies 


- Continual Defect Reduction 


¢ Technology/Tooling Improvements 


- Screen Out Residuals 
¢ Wafer/Chip Screens 
¢ Maverick Controls 


- High-Efficiency Burn-in 
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qualification tests and stresses is provided in Table , 
“DRAM Product Qualification Tests,” on page 26. 
Failures experienced during these stresses receive 
complete electrical and physical failure analysis. 
Root cause failure information is fed back to process 
and design engineering with the goal of eliminating 
all failure mechanisms. With every new DRAM 
technology, product functional stresses are 
conducted at a minimum of three voltage and 
temperature conditions to develop voltage and 
temperature acceleration models. These models are 
then used to predict product reliability performance 
compared to program objectives. Acceleration 
model development is summarized in Figure 4 on 
page 27. 


Figure 3. Qualification Cycle 


Before a product design is introduced into full scale 
production, it undergoes an exhaustive functional 
test evaluation as a key element of the overall quali- 
fication process. The objective of this evaluation is 
to confirm that the product exhibits adequate perfor- 
mance margins over the application specification 
limits. Issues must be resolved prior to the exit of the 
qualification cycle. Resolution may include a re- 
design, process fix, or the addition of a manufactur- 
ing test which ensures Outgoing product will have 
sufficient margin. 


- Technology Definition 

¢ Critical Design Points 

¢ Reliability Test Vehicles 
¢ Design Models 


- Technology Feasibility 

« Rules For Wearout Avoidance 

¢ Formal Test Structure Evaluations 

¢ Critical Parameters/Ground Rule Generation 


- Manufacturing Feasibility 

¢ Chip/Package Design Robustness 

¢ Product Reliability Models/Measured Levels 
¢ Burn-in Strategy Verification 


- Manufacturability 
¢ Fabricator Process Integrity, Repeatability 
¢ Product Monitors Established 


- Production Monitor 

¢ Routine Stresses/Tests Vs. Targets 
¢ Maverick Controls 

¢ Line/Field Returns Program 
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DRAM Product Qualification Tests : 
) Sample Type | When Required 


[__ Packaging Assembly Siuctres________| UF | 45 
[—_________Sal'Aimosphere—ss=“‘“‘*SCS*C*dSSCésIM®”=“‘gSSS“C“‘éSSSC*d 
FTM 


a 
[Waring Permanencs——SSSCSC~d Sr dT Cd 
a5 
Group ‘B" Mechanical Tests 
SS 
Thermal shock ———sSS—~—~dCT sd 
[tnpact Shock ——SC—~—~—s IC” 
bie Teak 
a 


a 
[High Temperature Operaingufe—s«dY re | 
[thermal Gye SCSC~dCCiTI CTC 
[Pressure CookerTest_———S~iT S| id 
[_______tewTemperature Storage —SSSC«dSCoTM OTC 


Extended Stresses 


Table 1 


Sample Description 


Unfinished or Subassembly Stage 
Finished Unit (Wafer or Device) 
FTM 


Finished, Tested and Marked (No Burn-in) 


FBTM Finished, Burned-in, Tested and Marked 


Table 2 


When Required 


New Die Design or New Product 
New Wafer Fabrication Technology 
Major Change to Wafer Fabrication Process 


| 


New Package Type or Assembly Technology 
Major Change to Chip Size, Leadframe Design, Packaging Materials or Assembly Process 


Page 26 


Quality and Reliabilty 


Figure 4. Acceleration Model Development 


Accelerated Stress 


Data Points 
Best-Fit Line 


Model Development 


Stress Hours 


No-Burn-in Devices 
Temperature 


Cum. Fails = K (Hours) Acceleration 
Develop V, T Acceleration Factors 


Define Burn-in Conditions 


Verify No Wearout 
Voltage 


Acceleration 


In Cumulative Fails 


Predict Use Failure Rates 


In Stress Hours 
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Failure Rate Calculations 


Product reliability data is typically composed of sev- 
eral different failure mechanisms which may contrib- 
ute failures differently as a function of voltage and 
temperature. When projecting reliability perfor- 
mance at actual use conditions from accelerated 
test data, the contribution of individual mechanisms 
with unique voltage and temperature kinetics 
behavior must be acknowledged. This is particularly 
important when the accelerated stress failure mix 
includes mechanisms with relatively low accelera- 
tion, where it can be expected that these will con- 
tribute a disproportionate number of fails at lower 
use conditions. In the absence of such fails, it is 
common practice to use voltage and temperature 
acceleration factors which combine all mechanisms 
into a composite model. Temperature acceleration 
for semiconductor failure mechanisms is usually 
determined from the Arhennius equation: 


AFr = exp[Ea/k x (1/Ty - 1/Ts)] 
where: k is Boltzmann’s constant (8.61 7e-5) 


Ty and T, are use and stress tempera- 
tures, expressed in °K 


E, is the activation energy in ev. The 
composite value for 4M DRAM derived 
from our product qualifications is 
0.65ev. 


From modeling evaluations conducted during our 
product qualifications, voltage acceleration is 
described by: 


AFy = exp(B x (Vs - Vu)) 


where: V, and V, are stress and use voltages, 
expressed in volts. 


B is the voltage acceleration term (1/V). 
The composite value for B from our 4M 
DRAM qualifications is 3.5. 


Failure rates at use conditions can be calculated 
from accelerated stress data by converting the data 
to equivalent use hours with the voltage and tem- 
perature acceleration factors previously described. 
An example of a failure rate calculation for 4M 
DRAM is shown in the example below. 


Failure Rate Calculation Example 


Inputs/Assumptions 
¢ 1000 devices through functional stress (HTOL) 
¢ HTOL = 5.1 Volts, 125°C, 1000 Hours, produc- 
ing 2 fails 
¢ Operating conditions = 3.6 Volts, 85°C 
¢ Eg =0.65ev. and B = 3.5V-1 


¢ Chi-Squared distribution with 90% confidence 
interval 


Failure Rate Calculation 


The relationship between failure rate and the Chi- 
Squared distribution, expressed in fits, is as follows: 


A= y2 / (2xt) = (y2x 109) / (2x D.H.) 


Where:A =Failure Rate 
t = Time (Hours) 

D.H = Device-hours representing equivalent 
Use-Hours 


x2 = The Chi-Squared distribution for a 
given confidence interval = X2 (a, 
d.f.), where: 


a = The CHi-Squared confidence interval 
d.f. = Degrees of freedom = (2r + 2), 
where: 
r | =Number of observed HTOL failures 
¢ Device-Hours from HTOL stress are sample 
size multiplied by stress time and voltage & 
temperature acceleration factors: 


D.H. = (1000 x 1000 x 190.6 x 8.3) = 1.58 * 
102 Device-Hours 
¢ From Chi-Squared distribution tables, the y2 
Value for 2 fails at 90% confidence is 10.645. 
Thus, the failure rate is: 


A = (10.645 x 109) / (2 x 1.58 x 102) = 3.4FIT 
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Production Test Strategy 


A key design feature of our DRAM product set is the 
ability to invoke ‘test modes’ which provide an effi- 
cient and cost effective means of testing at both 
wafer and packaged device level. This feature 
affords reduced test times over conventional test 
methods while actually providing improved test cov- 
erage, guaranteeing superior product quality. Mod- 
ule level testing is performed at both elevated and 
sub-ambient temperatures to meet Customer needs 
over the entire temperature operating range. The 
test programs are designed to guarantee that 
shipped product meets the application specifications 
for input levels, A.C. and D.C. parametrics, and 
access and other timing parameters, including data 
retention. A comprehensive set of patterns is 
employed which subjects the modules to a variety of 
address, data, and timing schemes to ensure the 
product will perform as expected in customer envi- 
ronments. 


Figure 5. In Situ Burn-in Stress/Test Sequence 


To | Stress 1 | 


6) 
i 
rf 
cc 
2 
< 
cc 
LL 
oO 
= 
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k 
2s 
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O 
= 
zZ 
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> 
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[Stress 2 4 


High-Efficiency Burn-in 


For over a decade, all IBM Microelectronics DRAMs 
have seen full In Situ burn-in, that is, dynamic stress 
with functional tests to monitor outputs while devices 
are undergoing burn-in. All fails experienced during 
burn-in, including those occurring at high voltage 
and temperature conditions, are identified. A typical 
In Situ burn-in test/stress sequence is shown in Fig- 
ure 5. In Situ burn-in screen efficiency is unparal- 
leled; it ensures full product functionality at burn-in 
conditions, finds equipment problems as they arise, 
and identifies unique fails during stress, including 
recoverable fails such as ionics. Because it provides 
reliability information for each production lot, In Situ 
burn-in has evolved as an important part of the mav- 
erick control strategy to improve line quality. Com- 
bined with our design and process control practices, 
it enables us to achieve world-class reliability levels 
on our DRAM products. Figure 6 on page 30 demon- 
strates the reliability benefit of In Situ burn-in; in the 
example, early life behavior is dominated by burn-in 
escapes (i.e., fails which, for equipment and other 


| Stress 3 Tend 


Burn-in Time 


Tests © © © Continuous read/write/data record at burn-in conditions 


Other Tests: Specific data patterns before and after individual stresses 
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Figure 6. Example of In Situ Burn-in Reliability Benefit 


Equivalent 
burn-in point 


Fails without burn-in 


With 20% burn-in escape 


With 2% purn-in escape 
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* Includes 98% perfect burn-in 
plus 2% burn-in escape 


Significant escape reduction due 
to In Situ burn-in 


¢« Burn-in acceleration = 10,000 
(25 Hours x 400X V, T Acceleration.) 


« Power Law N = 0.2 


10K 


In Field Use Hours 


reasons, escape the full burn-in process, and which 
are minimized by In Situ burn-in). 


Quality/Reliability Monitor 
Program 


Once in full production, product chip and assembly 
test and stress monitors are established to provide 
an ongoing measurement of line quality and reliabil- 
ity. Samples are drawn from products representing 
each major process and packaging technology. A 
quarterly report Summarizing monitor results is avail- 
able upon request. The data is used by IBM Micro- 
electronics to measure overall product quality and 
reliability trends, to detect quality and reliability prob- 
lems, and to verify corrective actions. 


Process/Design Re-qualification 


Re-qualification is required wnenever major process 
or design changes occur, and appropriate tests and 
stresses are performed. Figure 7 on page 31 sum- 
marizes the re-qualification process. Changes are 
classified as potentially impacting form, fit, function, 
or reliability, as determined by the Technical Review 
Board (TRB). 


Quality/Reliability Maintenance 


In-line and end-of-line critical parameters have been 
established to measure and control manufacturing 
operations which may affect quality and reliability 
performance. Parametric trends are routinely moni- 
tored via statistical process control (SPC), and cor- 
rective actions are taken as required. In addition, a 
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Figure 7. Re-qualification Process 


Quality and Reliabilty 


Product engineering/ 
originator joint review 


Critical 
process? 


TRB Chairman 
risk assessment 


Qual Definition 


P.E./Originator joint 
risk assessment 
(Rel, Yield, AOQL) 


Qual Execution 


Early Implementation 


comprehensive system of maverick limits has been 
defined which detects systematic process and 
defect problems with known or possible adverse reli- 
ability or quality impact, and provides appropriate 
disposition of product containing such problems. 
This disposition frequently results in wafers being 
scrapped. These actions have resulted in improved 
process control and tighter process distributions, 
leading to better quality and reliability. The maverick 
control process is summarized in Figure 8 on page 
32; a diagram illustrating the use of In Situ burn-in 
data for maverick control is shown in Figure 9 on 
page 33. 


Quality Monitor And Customer 
Feedback 


The customer feedback process is a key component 
of our quality program. Our semiconductor manufac- 
turing facility has a long history of working very 
closely with card and system manufacturing sites to 
obtain significant product performance data. It is 
through such data exchange programs that IBM 
Microelectronics has demonstrated world class 
product performance, with the goal of continuous 
improvement for all of our customers. 
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Figure 8. Maverick Control Process 


Burn-in loss 
Yield loss 
ldq distribution 


100% Wafer 
100% Chip 


50 - 100% Wafer 
<100% Chip 


<100% Wafer 
<100% Chip 


Maverick control limit 


Specification limit 


In-line meas. Critical 
Monitors Parameters 
Tool control 
Film Thickness Non-screenable 
TDDB defects 
Overlay/tolerance 


Burn-in loss 
V screen loss 
Final test yields 


ldd @ 
Wafer final test 


PSL = Process Specification Limit PDL = Process Design Limit 
(Known Reliability Consequences) (Suspected Reliability Impact) 
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Figure 9. In Situ Maverick Control Process 


Additional Separate 


Meets target burn-in action 


required required 


Individual lot burn-in reliability loss 
Fail temporal distribution 
Stress-only fail fallout 

Equipment problem incidence 


% In Situ Burn-in Reliability Loss 
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72 Pin SIMMs 


- Parity 


= IBM11D1320BC IBM11D1320BB 
= IBM11E1320BC IBM11E1320BB 


1M x 32 DRAM Module 


Features 
¢ 72-Pin JEDEC Standard Single-In-Line * Allinputs & outputs are fully TTL & CMOS 
Memory Module compatible 


Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
Cations. 

« Au and Sn/Pb versions available 


« Performance: 


¢ High Performance CMOS process 
« Single 5V, + 0.5V Power Supply 


Description 


The IBM11D1320BB/C is a 4MB industry standard The IBM 72-Pin SIMMs provide a high performance, 
72-pin 4-byte single in-line memory module (SIMM). flexible 4-byte interface in a 4.25” long footprint. 
The module is organized as a 1Mx32 high speed Related products include the 1Mx36 parity SIMM, 
memory array that is intended for use in 16, 32 and IBM11D1360B, as well as higher density and 

64 bit applications. It is manufactured with 8 1Mx4 ECC-optimized SIMMs. 

devices, each in either a 350mil or 300mil package, 

and is compatible with the JEDEC 72-Pin SIMM 

standard. 
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Pin Description Pinout 
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1. DQ numbering is compatible with parity (x36) version. 


Ordering Information 


jaurveragnco [wae] ome [a | aa a 
IBM11E1320BC-70 2 


1. Limited availability, for height-constrained applications. 
2. ‘C’ revision replaces ‘A’ revision, all specifications are identical or improved. ‘C’ revision uses new raw card which is common with 
1IBM11D1360E. 
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Truth Table 


-Write 


Row Column ; 


High Impedance 
Valid Data Out 
Valid Data In 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Valid Data In 
RAS- -Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 


High Impedance 
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Presence Detect 


a 70 
PD1 Vss Vss 
Vss Vss 


PD3 


1. NC= OPEN, Vsg = GND 


Absolute Maximum Ratings 


Zz 
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a 
(2) 


a 
© 
Hit 
M 
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Storage Temperature -55 to +125 
ee eg 
|_ four __| Short Circuit Output Current a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


es NO Oe | 
| Vm _finputHighvotiage tte Pe ee 


1. All voltages referenced to Vss. 


Capacitance (Ta, =0 to +70°C, Vcc = 5.0 + 0.5V) 


| Gx [Input Capacitance (A0-A9) | 
| Ge |inpurCapacitance FAS) mT 
a ea 
Ci4 WE ae a 

i ee i ee 


Input Capacitance (WE) 
Output Capacitance (DQO0-DQ34) 
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DC Electrical Characteristics (1, =0 to +70°C, Vcc = 5+ 0.5V) 


Symbol | Parameter Min | Max | units | Notes _ 


Operating Current 
Average Power Supply Operating Current 


3 
> 


lect 1,2,3 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
H [Output "H" Level Voltage (lout = -4mA @ 2.4V) 


+ 
_ 
ij) 
> 


low) 


-10 
2.4 


V Output Low Level 
OL —_- |Output "L" Level Voltage (lout = +4mA @ 0.4V) 


(RAS, CAS, Address Cycling: tac = tac min) -70 EY 
Standby Current (TTL) 
Icce2 Power Supply Standby Current 16 mA 
(RAS = CAS 2Vjx) 
lec3 Average Power Supply Current, RAS Only Mode mA 1,3 
(RAS Cycling, CAS =Vix: tac = tac min) | 7% | — | ee | 
loca Average Power Supply Current, Fast Page Mode mA 1,2,3 
(RAS = Vj, CAS, Address Cycling: teg = tog min) ) 70 | — | 560 | 
Standby Current (CMOS) 
locs Power Supply Standby Current 16 mA 
(RAS = CAS = Vec¢ - 0.2V) 
CAS Before RAS Refresh Current ) co | — | 960 — 
loce Average Power Supply Current, CAS Before RAS Mode mA 1,3 
Input Leakage Current | RAS | 40 | +40 | 
Input Leakage Current, any input aa 
ha 1(0.0< Vs Wer 8.04) uA 
All Other Pins Not Under Test = OV Allothars | 80 | +80 | 
Ea nn 
Pet 4 
aie 


oO 


1. loc1, loc, loca and Iccg depend on cycle rate. 
2. Ioc1, Iecg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Icy, it can be changed once or less when CAS = Vj). 
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AC Characteristics (T, =0 to +70°C, Voc = 5+ 0.5V) 


1. Viy (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Viv. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


[ne Random foadorWie ee te 
ie [Fas rccmseTme 
er [eas resgetme 


RAS to Column Address Delay Time 
RAS Hold Time 


RAS to CAS Delay Time ae} 
CAS to RAS Precharge Time a 


. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the taap (max) limit ensures that trac (max) can be met. taap (Max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


-70 
Units Notes 


Tew. 


trac jAccess Time from RAS 


tcac |Access Time from CAS 


= 


AA Access Time from Address 

tacs {Read Command Setup Time 

tach |Read Command Hold Time to CAS 
tray |Read Command Hold Time to RAS 
tra. |Column Address to RAS Lead Time 
tca. |Column Address to CAS Lead Time 
tcLz |CAS to Output in Low-Z 


tou Output Data Hold Time 


tepp _|GAS to Diy Delay Time 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, tan. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of trac, tcac; tcpa; tan. 
3. Access time assumes a load of 100pF. 


Refresh Cycle 


' CAS Hold Time __ 
CHR —_1(CAS before RAS Refresh Cycle) 
t GAS Setup Time_ 
CSR CAS before RAS Refresh Cycle) 
etup Time __ 
CAS before RAS Refresh Cycle) 


Hold Time_ 
S before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


trasp 


OH— 
Dour 


or is ag 


03H7145 Page 49 
MMDSO2DSU-02 
Revised 5/94 


IBM11D1320BB IBM11D1320BC 
1BM11E1320BB IBM11E1320BC 


1M x 32 DRAM Module 


RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Layout Drawing (IBM11E1320BB) 
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Features 
+ 72-Pin JEDEC Standard Single-In-Line - Low active current dissipation 
Memory Module ¢ All inputs & outputs are fully TTL & CMOS 


compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distriputed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au and Sn/Pb versions available 


« Performance: 


e e e e e 


¢ High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D1320BD is a 4MB industry standard flexible 4-byte interface in a 4.25” long footprint. 
72-pin 4-byte single in-line memory module (SIMM). Related products include the 1Mx36 parity SIMM, 
The module is organized as a 1Mx32 high speed IBM11D1360B, as well as higher density and 


memory array that is intended for use in 16, 32 and ECC-optimized SIMMs. 
64 bit applications. It is manufactured with 8 1Mx4 

devices, each in a 300mil package, and is compati- 

ble with the JEDEC 72-Pin SIMM standard. 


The IBM 72-Pin SIMMs provide a high performance, 
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1. DQ numbering is compatible with parity (x36) version. 


Ordering Information 
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Truth Table 


Ea 
ays Se Row | cova atain 


Fast Page Mode - Read: ; 
ms PP [me oP von 
Subsequent Cycles Valid Data Out 


Ee a ce 


Valid Data In 


Valid Data In 


RAS-Only Refresh 


CAS-Before-RAS Refresh 


~ High Impedance 


High Impedance 


Presence Detect 


Ss 


<i<fl, 
Oo 


ss 


NC 


1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 


Storage Temperature -55 to +125 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 
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1. All voltages referenced to Vss. 


Input Capacitance (A0-A9) 


Input Capacitance (RAS) 


Input Capacitance (WE) 
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DC Electrical Characteristics (T, =0 to +70°C, Vec = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Viy) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


Fast Page Mode Current | 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address. Cycling: tpc = tpc min) 


>) 
= 
> 
wo 


3 
> 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


i ; ; 
pl} > 
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bh 
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CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV All others 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Voc) 


-10 
Vv Output High Level 24 
OH | Output "H" Level Voltage (lout = -5mMA @ 2.4V) 


Vv Output Low Level 
Ot _- {Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. Ioc1, loca, loca and Iccg depend on cycle rate. 
2. Ioc1, lecg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V/,. In the case of Iccua, it can be changed once or less when CAS = Vj. 


= 
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AC CharacteristicS (T, = 0 to +70°C, Voc = 5+ 0.5V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vit. 

2. An initial pause of 100pus is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


poms |e ee 


tac Random Read or Write Cycle Time 128K 128K 


tras |RAS Pulse Width 
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RAS Precharge Time 
A 
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Precharge Time 
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Row Address Setup Time 
RAS to CAS Delay Time 

AS to Column Address Delay Time 
RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time PB 
CAS Delay Time from Dyy 
Transition Time (Rise and Fall ae ee ee 
Column Address Hold Time Referenced to RAS fee. ae ee | 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


is arma ae wish] 0 
Dusted 
Dated Tine 


25 aa A 
Se ae ee 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, tra. 

. Either tacy or tag must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pF. 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


CAS Setup Time 


CAS before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


Hold Time 


CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 


1M x 32 DRAM Module 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 


cal 
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WE, Dw are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. oe 
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Features 
¢ 72-Pin JEDEC Standard Single-In-Line ¢ Single 5V, + 0.5V Power Supply 
Memory Module ¢ Low current consumption 
* Performance: ¢ All inputs & outputs are fully TTL & CMOS 


compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au and Sn/Pb versions available 


tpc |Fast Page Mode Cycle Time } 40ns_ 45ns 


¢ High Performance CMOS process 
¢ Manufactured with 16Mb DRAMS (1M x 16) 


Description 


The IBM11D1320L is a 4MB industry standard loading is consistent with 4Mb-based assemblies 
72-pin 4-byte single in-line memory module (SIMM). due to the addition of discrete capacitors maximizing 
The module is organized as a 1Mx32 high speed compatibility at the system-level. 


memory array that is intended for use in 16, 32 and , ; 
64 bit applications. It is manufactured with 2 1Mx16 as anilieey! oe aetbaee bh eens 
devices, each in a 400mil TSOP package, and is OxIDIe Dy (GIMeHaGe Ia te ION TOWNE 


Related products include the 1Mx32 non-parity 
EDEC 72-Pin SIM ! | 
compatible wii the vEDEG 7e-PiInSiMiM stangare-” «-ciniM. IBM11D1920B: as well as higher density;par: 


This assembly is intended as a direct replacement ity and ECC-optimized SIMMs. 
for 1Mx4-based SIMMs, while significantly reducing 

power dissipation. The use of TSOP packages 

allows tighter SIMM spacing (.3” on center). Input 


Card Outline 
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Pin Description Pinout 
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1. DQ numbering is compatible with parity (x36) version. 
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4.25” x 1”x .104” 


4.25” x 1” x .104” 
4.25” x 1” x .104” 
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Block Diagram 


DQ0-DQ7 DQ9;DQ16 DQ18-DQ25 DQ27 - DQ34 
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Truth Table 


Row Column 
X X High Impedance 


Valid Data In 


Fast Page Mode - Read: 
1st Cycle H->L H Row | Col Valid Data Out 


Rerce: Mode - "Write: HL Row Col Valid Data In 
Subsequent Cycles HL L N/A Col Valid Data In 


High Impedance 


WE 


High Impedance 


Vss 
aa ee ee NC 


1. NC= OPEN, Vss = GND 
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1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, =0 to 70°C) 


a A 
PC ZC 


1. All voltages referenced to Vss. 


Capacitance (Ta, = 0 to +70°C, Vcc = 5.0 + 0.5V) 


| symbol | Parameter =| Max | Units | Notes | 
PS 2 
PO 
[ts [vacant SCC 
PO 
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DC Electrical CharacteristicS (1; =0 to +70°C, Vec = 5 + 0.5V) 


ee 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lcc1 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2>Vin) 


locez 


RAS Only Refresh Current 


Average Power Supply Current, RAS Only Mode as 
(RAS Cycling, GAS >Viy: tac = tre min) | 70 | 
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Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,,, CAS, Address Cycling: tog = tec min) | 70 | 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 
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loca 1,2,3 
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CAS Before RAS Refresh Current 390 
Average Power Supply Current, CAS Before RAS Mode 


(RAS, CAS, Cycling: tac = tac min) 


loce 
340 
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Input Leakage Current 


Input Leakage Current, any input 
(0.0 < Vin s (Vec < 6.0V)) 


All Other Pins Not Under Test = OV All others 


Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout < Voc) 


Output High Level 
Output "H" Level Voltage (lour = -5MA @ 2.4V) 


i) 


+ 
—, 
io) 
> 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mMA @ 0.4V) 


— 


= = 3 | 
wo 


1. loci, locs, loca and Iecg depend on cycle rate. 
2. loci, Iccg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of I¢caq, it can be changed once or less when CAS = Vj. 
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AC CharacteristicS (T, = 0 to +70°C, Voc = 5+ 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Symbol Parameter 
sms | mmr Min 
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Units Notes 
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Transition Time (Rise and Fall) 
Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcoac. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


twcs 


twcH 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, taa. 

3. Either tacy or taay must be satisfied for a read cycle. 

4. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pF. 


= 
ax ax 


S Hold Time 


S before RAS Refresh Cycle) 


Setup Time 
S before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


old Time 
CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


trp 
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RAS Only Refresh Cycle 


say 
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RAS 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RPC 


cP 


twrp 


Addresses are “H” or “L” 


Note 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. M4NMETERS 
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Features 


« 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


¢ High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D2320BC is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx32 high speed 
memory array, and is configured as 2 1Mx32 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 16, 32 
and 64 bit applications. It is manufactured with 16 
1Mx4 devices, each in either a 350mil or 300mil 
package, and is compatible with the JEDEC 72-Pin 


Card Outline 


¢ All inputs & outputs are fully TTL & CMOS 
compatible 

« Fast Page Mode access cycle 

¢ Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 

¢ 10/10 Addressing (Row/Column) 

¢ Optimized for use in byte-write non-parity appli- 
cations. 

¢« Au and Sn/Pb versions available 


SIMM standard. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx36 parity SIMM, 
IBM11D2360B, as well as other density offerings 
and ECC-optimized SIMMs. 
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Pin Description Pinout 
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1. DQ numbering is compatible with parity (x36) version. 


Ordering Information 


Part Number 


IBM 11E2320BC-70 2M x 32 4.25" x 1" x .360 1 


1. ‘C' revision replaces ‘A’ revision, all specifications are identical or improved. ‘C’ revision uses new raw card which is common with 
IBM11D2360E. 
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Truth Table 


Row Column 


Col Valid Data Out 
Col Valid Data In 
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Fast Page Mode - Write: 
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1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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1. All voltages referenced to Vss. 


Capacitance (T, =0 to +70°C, Vcc = 5.0 + 0.5V) 


Sy es ee ee 


Input Capacitance (WE 
Output Capacitance (DQ0-DQ34) 
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DC Electrical Characteristics (T, = 0 to +70°C, Vec = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vin: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


—_ 
Ad 
& 


Input Leakage Current 

Input Leakage Current, any input 
ML) (0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = 


Output Leakage Current 
O(L) (Dour i is disabled, 0.0 < Vour < Voc) 


Output High Level 
Output "H" Level Voltage (lout = -4mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lour = +4mA @ 0.4V) 


1. loci, locos, loca and Iocg depend on cycle rate. 

2. loci, lecg depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;,. In the case of I¢ca, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for 1 bank.. 
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AC Characteristics (T, =0 to +70°C, Vcc = 5+ 0.5V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
ViL- 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Units Notes 


Parameter min | 


tec Random Read or Write Cycle Time 


S Precharge Time | 40 | — | so | 

AS Precharge Time ee a ee 

S Pulse Width | eo | eK | 70 | 416k 

Tse [OAS Paw ae ew 

a 

Row Address Hold Time | w | — | 10 | 
ea 
ee 
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— s 

oO 
al] ails 

wl] => 
sla) 

aS 

nh 

co 
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a 
as) 
Be) 
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2 
7) 


Column Address Setup Time for 

Column Address Hold Time 

AS to GAS Delay Time 50 

RAS to Column Address Delay Time io 

AS Hold Time Pee fee 
peter) 
Lad 


Diol] DI} © 
Oo}; Sil > 
=in 
a 
a | & 
o | O 
ols 
g | 2 
Cc 
Tw 
= 
3 
ra) 


all all 3 
> 


CAS to RAS Precharge Time 
CAS Delay Time from Dix ies. | 
| tr [Transition Time (Rise and Fall) = 


tr 
Column Address Hold Time Referenced to RAS 


t 
1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. tpap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 


=) 
on 
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Write Cycle 


. . . ° . . . . 
3 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 


0 


Access Time from RAS 
Access Time from CAS 


Access Time from Address 
Read Command Setup Time 


ca 
Poe! 
ees 
= a ew 
[toms [Reed Conmandt Tne oS «dt 
iow [Oat Aioss AS Lessing =? 
Tou [Soumn Aalto CRS .easTine 
Tez [OScowuintowz ——SSC~dC 
a a 
Oo 
Output Buffer Turn-off Delay eee 


Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


ahwh— 
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1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of trac, tcac, tcpa, tag. 
3. Access time assumes a load of 100pF. 


CAS Setup Time_ 
(CAS before RAS Refresh Cycle) 


NE Setup Time __ 
S before RAS Refresh Cycle) 


Hold Time 
AS before RAS Refresh Cycle) 


AS Precharge to CAS Hold Time 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Read 
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Write Cycle (Early Write) 
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tap 


tras 


Hi-Z 


Page 95 


03H7146 


MMDSO3DSU-02 
Revised 5/94 


IBM11D2320BC 
IBM11E2320BC 


2M x 32 DRAM Module 


Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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WE, Dy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


teas 


RPC 


tcrp 


tapc 


tcsr 


CP 
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CH 


tweaH 


twrp 
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Addresses are “H” or “L” 


Note 
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Layout Drawing(IBM11D2320BC) 


1.00 WIDTH 


3.75 REF. 


NOTE: All dimensions are typical unless otherwise stated. “cues 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


rac }RAS Access Time 
cac |CAS Access Time 15 


Access Time From Address 35ns 


tac | Cycle Time 130ns 
tpc | Fast Page Mode Cycle Time | 40ns | 


¢ High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D2320BD is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx32 high speed 
memory array, and is configured as 2 1Mx32 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 16, 32 
and 64 bit applications. It is manufactured with 16 
1Mx4 devices, each in a 300mil package, and is 
compatible with the JEDEC 72-Pin SIMM standard. 


Card Outline 


¢ Low active current dissipation 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au and Sn/Pb versions available 


e e e e e 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx36 parity SIMM, 
IBM11D2360B, as well as other density offerings 
and ECC-optimized SIMMs. 
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Pinout 
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Pin Description 
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Row Address Strobe 
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Read/write Input 
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Data Input/output 


18-25, 27-34 


DQO-7, 9-16, 


7, 
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Power (+5V) 


No Connect 
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Presence Detects 


PD1 - PD4 


DQ numbering is compatible with parity (x36) version. 


1. 


Ordering Information 


Dimensions Notes 
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Truth Table 


; Ww wad — —> Row Column : 


a EE 


Valid Data Out 
Valid Data In 


Early-Write 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
High Impedance 


UU 
oO 
Ny) 
oO 


Presence Detect 


NG 


1. NC= OPEN, Vsg = GND 


Absolute Maximum Ratings 


ee eee ee eee ee 
1 ORR 
[vn rounvotage—SSSC*dCSCSC wg 


| Tora ___ [Operating Temperature eC 


Zz 
QO 


ne 


Storage Temperature -55 to +125 
ae ee a a eae 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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1. All voltages referenced to Vgs. 


Capacitance (Ta =0 to +70°C, Voc = 5.0 + 0.5V) 


Input Capacitance (A0-A9) 


Cio Input Capacitance (RAS) 


Cis Input Capacitance (CAS) 


Input Capacitance (WE) 
Output Capacitance (DQ0-DQ34) 
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DC Electrical Characteristics (T, =0 to +70°C, Voc = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpg min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec = 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
ML) (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dout is disabled, 0.0 < Vour < Vcc) 


Output High Level 
OH | Output "H” Level Voltage (lour = -5mMA @ 2.4V) 


Tow) 


Vv Output Low Level 
me Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


1. Ioc1; loca, loca and Iccg depend on cycle rate. 

2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;,. In the case of Iccu, it can be changed once or less when CAS = Vi, 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (1, = 0 to +70°C, Vec = 5+ 0.5V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


. Operation within the trop (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified trop (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Diy Hold Time 


Access Time from CAS 
| tan | Access Time from Address 
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CAS to Din Delay Time 
| tore [Output Buffer Tum-off Delay | 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


Access Time from RAS 
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-70 
Parameter mo Units Notes 
pS raamaey Max | unis | tes 


1. Access time is determined by the latter of tanc, tcac, tcpa, tan: 
2. Access time assumes a load of 100pF. 


Setup Time 
before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


old Time 
AS before RAS Refresh Cycle) 


. 1024 refreshes are required every 16ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. MILL METERS 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


Fast Page Mode Cycle Time 40ns 45ns 


¢ High Performance CMOS process 
¢ Manufactured with 16Mb DRAMS (1M x 16) 


Description 


The IBM11D2320L is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx32 high speed 
memory array, and is configured as 2 1Mx32 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 16, 32 
and 64 bit applications. It is manufactured with 4 
1Mx16 devices, each in a 400mil TSOP package, 
and is compatible with the JEDEC 72-Pin SIMM 
standard. | 


This assembly is intended as a direct replacement 
for 1Mx4-based SIMMs, while significantly reducing 
power dissipation. The use of TSOP packages 


Card Outline 


¢ Single 5V, + 0.5V Power Supply 

« Low current consumption 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
Cations. 

« Au and Sn/Pb versions available 
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allows tighter SIMM spacing (.3” on center). Input 
loading is consistent with 4Mb-based assemblies 
due to the addition of discrete capacitors maximizing 
compatibility at the system-level. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx32 non-parity 
SIMM, IBM11D2320B, as well as other density, par- 
ity and ECC-optimized SIMMs. 
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Pin Description 


| RASO- RASS Row Address Strobe 
eb. ® Column Address Strobe 
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Read/srite Input 
AO - AQ Address Inputs 
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1. DQ numbering is compatible with parity (x36) version. 


Ordering Information 
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Block Diagram 


DQ0-DQ7 DQ9,;DQ16 DQ18 -DQ25 DQ27 ;, DQ34 


DQ0-DQ7 DQ9-; DQIE6 DQ18-DQ25 DQ27 - DQ34 
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Truth Table 


Early-Write 


Row Column 
All DQ bits 
High Impedance 
Valid Data Out 


Fast Page Mode - Read: 
1st Cycle 


Subsequent Cycles 


Fast Page Mode - Write: 
1st Cycle 


Valid Data In 
Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
High Impedance 
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Presence Detect 
-70 
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PD4 


1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 
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1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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Typ Max 
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1. All voltages referenced to Vss. 


Capacitance (Ta =0 to +70°C, Vcc = 5.0 + 0.5V) 


symbol [Parameter Max | Units | Notes 


Input Capacitance (A0-A9) 
Input Capacitance (RAS) 


4 oe! 
ee Capacitance (GAS a ee 


Input Capacitance (WE) 
Output Capacitance (DQ0-DQ34) 
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DC Electrical Characteristics (1, =0 to +70°C, Veco = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vixy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tpc = tpg min) 


_ 
XN 
ie) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vins (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


low) (Dour is disabled, 0.0 < Vour < Vee) 


Vv Output High Level 9 
OH | Output "H" Level Voltage (lout = -5MA @ 2.4V) 


Vv Output Low Level 
we Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. lect, loca, Ioca and Iccg depend on cycle rate. 

2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V,,. In the case of Iccu, it can be changed once or less when CAS = Vi. 
4. Refresh current is specified for 1 bank. 


Output Leakage Current 20 
4 
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AC Characteristics (T, =0 to +70°C, Veco = 5 + 0.5V) 


1. Vin (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. a 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 
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1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 


Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 
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Write Cycle 


Write Command to RAS Lead Time 
tow. Write Command to CAS Lead Time 


ee 
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% 
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Tor fora Tne 
| CAS to Dn Delay Time 15 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, taa. 

3. Either tacy or taay must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


ee 
a 
ea 
Le] 
Ee 
[teas _|ReadCommandHoldTimetoRAS |S 
[tea oe 
a 
Ee! 
ss 
Es 
el 


P 1 03H7551 
age 124 MMDS28DSU-00 
Revised 7/94 


<== IBM11D2320L 
IBM11E2320L 
2M x 32 DRAM Module 


40 


Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


; CAS Hold Time _ 20 = 

CHR —_1(CAS before RAS Refresh Cycle) 

CAS Setup Time 10 
CSR 1 (CAS before RAS Refresh Cycle) 

WE Setup Time 10 10 

WRP  |(CAS before RAS Refresh Cycle) 
; WE Hold Time__ 10 

WRH _1(CAS before RAS Refresh Cycle) 


RAS Precharge to GAS Hold Time 
Refresh Period 


1. 1024 refreshes are required every 16ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Preliminary 4M x 32 DRAM Module 
Features 
¢ 72-Pin JEDEC Standard Single-In-Line ¢ Single 5V, + 0.5V Power Supply 
Memory Module ¢ All inputs & outputs are fully TTL & CMOS 
¢ Performance: compatible 


Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au and Sn/Pb versions available 


e e e e e 


¢ High Performance CMOS process 


Description 

The IBM11D4320B is a 16MB industry standard flexible 4-byte interface in a 4.25” long footprint. 
72-pin 4-byte single in-line memory module (SIMM). Related products include the 4Mx36 parity SIMM, 
The module is organized as a 4Mx32 high speed IBM11D4360B, as well as other density and 


memory array that is intended for use in 16, 32 and ECC-optimized SIMMs. 
64 bit applications. It is manufactured with 8 4Mx4 

devices, each in a 300mil package, and is compati- 

ble with the JEDEC 72-Pin SIMM standard. 


The IBM 72-Pin SIMMs provide a high performance, 


Card Outline 
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Address Inputs 
Data Input/output 
Presence Detects 


Read/write Input 
Power (+5V) 


No Connect 


CASO - CAS3 


AO - Ai0 


DQO-7, 9-16, 
18-25, 27-34 
PD1 - PD4 


RASO, RAS2 


Pin Description 


Ordering Information 
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Truth Table 


Row Valid Data In 


L 
Subsequent Cycles HL N/A Valid Data Out 


Subsequent Cycles H->L N/A Valid Data In 


1. NC= OPEN, Vss = GND 


Absolute Maximum Ratings 


Se 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, =0 to 70°C) 


1. All voltages referenced to Vgs. 


Capacitance (Ty =0 to +70°C, Voc = 5.0 + 0.5V) 


Parameter 


Input Capacitance (A0-A10) 


Cio Input Capacitance (RAS) 


Input Capacitance (CAS) 


Input Capacitance (WE) 
Output Capacitance (DQ0-DQ34) 


Rg UI SS I CEI SSS ES ES SA SP SEI IL AE TE ETD LIE ETE LN EE EEE ETA LD IIS ELSE EET 


03H7143 Page 137 
MMDS12DSU-00 
Revised 7/94 


IBM11D4320B 
IBM11E4320B 
4M x 32 DRAM Module Preliminary 


DC Electrical Characteristics (1, =0 to +70°C, Vcc = 5+ 0.5V) 


_ Symbol | Parameter Min | Max | Units | Notes _ 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjy) 


lec 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


loca 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


mA 123 


loca 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


loos 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
lot) (Dour is disabled, 0.0 < Vout < Voc) | 10 | +10 


bey 


Output High Level 
oH Output "H"” Level Voltage (louy = -S5mA @ 2.4V) 


Output Low Level 
OL {Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. Ioc1, loc3, loo4 and Iocg depend on cycle rate. 
2. Icoc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Iogq, it can be changed once or less when CAS = Vj). 


OQ 
oD 
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AC Characteristics (T, =0 to +70°C, Voc = 5+ 0.5V) 

1. Vi (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 
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Transition Time (Rise and Fall) 
FAS a 


1. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Symbol Parameter 


twcs [Write Command Set Up Time 
twcH {Write Command Hold Time 15 
twe Write Command Pulse Width 15 


taw. |Write Command to RAS Lead Time 


tow. Write Command to CAS Lead Time | 


twcn {Write Command Hold Time Referenced to RAS 
tour Data Hold Time Referenced to RAS 
Din Setup Time 


Din Hold Time 15 
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ao 


tps 
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Parameter 


trac {Access Time from RAS 70 


Access Time from CAS 
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taa __|Access Time from Address 

Read Command Setup Time 

Read Command Hold Time to CAS 
Read Command Hold Time to RAS 
Column Address to RAS Lead Time 
Column Address to CAS Lead Time 
CAS to Output in Low-Z 

Output Data Hold Time 


CAS to Din Delay Time 
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tRcH 
tRRH 


tRaL 
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torr Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa- 

3. Either tacy or tani must be satisfied for a read cycle. 

4. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Measured with the specified current load and 100pF.. 


A 
A 


CAS 
CAS Setup Time 
(CAS before RAS Refresh Cycle 


Setup Time 


CAS before RAS Refresh Cycle) 


1. 2048 refreshes are required every 32ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 


trasp 


tcprH 


IH — 


Address 


IN 


OUT 


: ff oF) or oe eg 


Page 144 


03H7143 
MMDS12DSU-00 
Revised 7/94 


IBM11D4320B 


IBM11E4320B 


4M x 32 DRAM Module 


na 


Prel 


Fast Page Mode Write Cycle 


tp 


trasp 


Page 145 


03H7143 


MMDS12DSU-00 


Revised 7/94 


IBM11D4320B 
IBM11E4320B 


4M x 32 DRAM Module relimina 


RAS Only Refresh Cycle 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


RAS Access Time 
CAS Access Time n 


-70 


Cycle Time n 
Fast Page Mode Cycle Time 


¢ High Performance CMOS process 


Es 
in 
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Description 


The 1BM11D8320B is a 32MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as an 8Mx32 high speed 
memory array, and is configured as 2 4Mx32 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 16, 32 
and 64 bit applications. It is manufactured with 16 
4Mx4 devices, each in a 300mil package, and is 
compatible with the JEDEC 72-Pin SIMM standard. 


Card Outline 


¢ Single 5V, + 0.5V Power Supply 

¢ Allinputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au and Sn/Pb versions available 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 8Mx36 parity SIMM, 
IBM11D8360B, as well as other density offerings 
and ECC-optimized SIMMs. 
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1st Cycle 


Fast Page Mode - Write: 
1st Cycle 
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CAS-Before-RAS Refresh 


Presence Detect 


PD1 
PD2 
D 


1. NC= OPEN, Vsg = GND 


U 
wW 


Storage Temperature -55 to +125 
a 2 
|___four_| Short circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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Recommended DC Operating Conditions (Ta = 0 to 70°C) 
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1. All voltages referenced to Vss. 


Capacitance (Ta = 0 to +70°C, Vcc = 5.0 + 0.5V) 
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DC Electrical Characteristics (1, =0 to +70°C, Vcc = 5+ 0.5V) 


Le 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vixy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V;_, CAS, Address Cycling: tpc = tpg min) 


1,2,3 


Standby Current (CMOS) 


Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current | co | — | 936 | 


Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 70 a 816 


locs 


loce 


Input Leakage Current RAS | -40 | +40 | 
Input Leakage Current, any input —— 

(0.0< Vin < (Voc < 6.0V)) CAS | 40 | +40 
All Other Pins Not Under Test = OV All others 
Output Leakage Current 20 

O(L) (Dour is disabled, 0.0 < Vout < Voc) 2 

Output High Level 24 

Output "H" Level Voltage (lour = -5mMA @ 2.4V) 


hey 


Output Low Level 
Output "L” Level Voltage (lout = +4.2mA @ 0.4V) 


< 
4 
ok 
w& 
ff 


1. Iec1, Iocs, loca and Iccg depend on cycle rate. 
2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V/.. In the case of Iccu, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for 1 bank.. 
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AC CharacteristicS (Ta, = 0 to +70°C, Vcc = 5 + 0.5V) 


1. Vi (min) and V; (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


e) 
< 
7 
ou 
o 


F 
p» 


X 


trac Random Read or Write Cycle Time 110 128K 130 128K 


trp RAS Precharge Time 


_. 
© 


top CAS Precharge Time 


=e 
o> 
A 
a] 
oO 
—_ 
o> 
A 


RAS Pulse Width 
CAS Pulse Width 


tras 


—_. 
oO 
oO 


Icas 


tasa {Row Address Setup Time 


— 
i>) 


taany |Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
RAS to CAS Delay Time 


RAS to Column Address Delay Time 


tasc 


—_ 
o1 


tcaH 


trop 


NO _ ~~ _ pA 


—, 
—_ 
oO 


trap 


Be) 
> 
W 
a 
a 
roe 
=I 
3 

® 


—_ 
>) 


TRsH 


CAS Hold Time 


N 
oO 


losH 
CAS to RAS Precharge Time 
CAS Delay Time from Dy 


tcrp 
tpzc 
tr Transition Time (Rise and Fall) 


tar Column Address Hold Time Referenced to RAS 


w ~ 
i=) oa 

Nh nh Nh 
wo 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


a ee ae 
Symbol Parameter 
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[ines [Wie CormendSetuptre ———<«dY 0 | — [0 | — | [ 
Nite Command use wah : 
a 
ms 
= 


twen {Write Command Hold Time Referenced to RAS 
tpHR {Data Hold Time Referenced to RAS 
tos Din Setup Time 


tacs |Read Command Setup Time 


tcpp |CAS to Diy Delay Time 


torr |Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, taa- 

3. Either tacy or tary must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


topa Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Measured with the specified current load and 100pF. 


ax ax 


; WE Hold Time 10 
WRH _1(CAS before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time A 4 
Refresh Period L ee 


1. 2048 refreshes are required every 32ms. 


WE Setup Time__ 
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IBM11D8320B 
IBM11E8320B 


8M x 32 DRAM Module 


iminary 


Prel 


Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


tease 


Vin — 
Address 
Vie woe 


IN 


Dour 


: “14” or a 
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Prel 


Fast Page Mode Write Cycle 


tap 


trasp 


tcrp 


SSO 


voretene! 
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8M x 32 DRAM Module 


RAS Only Refresh Cycle 


[se 


tac 


tap 


tras 


tapc 


CAS 


Hi-Z 


WE, Dy are “H” or “L” 


Note 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 


1.00 WIDTH 


3.75 REF. 


9.14 


NOTE: All dimensions are typical unless otherwise stated. MUUMETERS 
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IBM11D1360BB IBM11D1360BA 
IBM11E1360BB IBM11E1360BA 


1M x 36 DRAM Module 


Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


¢ High Performance CMOS process 
¢ Single 5.0, + 0.5V Power Supply 


Description 


The IBM11D1360BA/B is a 4MB industry standard 


72-pin 4-byte single in-line memory module (SIMM). 


The module is organized as a 1Mx36 high speed 
memory array that is intended for use in 18, 36, and 
72 bit parity applications. It is manufactured with 

8 1Mx4 devices, each in either a 350mil or 300mil 
package, and 4 1Mx1 devices in a 300mil package. 
The module is compatible with the JEDEC 72-pin 
SIMM standard. 


Card Outline 


¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 1Mx32 non-parity 
SIMM, 1BM11D1320B, as well as higher density and 
ECC-optimized SIMMs. 
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Pin Description 
O07 S'S [Datainpuouput 
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1. Limited availability, for height-constrained applications. 
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4.25” x 1” x .360” 
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Truth Table 


All DQ, PQ bits 


High Impedance 
Valid Data Out 
Valid Data In 


Fast Page Mode - Read: 
1st Cycle HL Valid Data Out 


Subsequent Cycles HL Valid Data Out 


Fast Page Mode - Write: 

1st Cycle H->L Valid Data In 
Subsequent Cycles HL L Valid Data In 
RAS-Only Refresh High Impedance 


CAS-Before-RAS Refresh High Impedance 


Presence Detect 


< 
na 
o 


Zz 
| 


vi 
| Po Powerissination Ew 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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1. All voltages referenced to Vss. 


Capacitance (Ty = 0 to +70°C, Voc = 5.0 + 0.5V) 


[symbol fo Rarametor | Max | uits | Notes 
SN 
Ci4 


FAS ae a 

(CAS pet J 

| Gu finput Capacitance WE) 
( oe ee ae 
oe io ee 


Output Capacitance (DQ0-DQ34) 
Output Capacitance (PQ8, 17, 26, 35) 


Sans ST eg SSL ETS RE SS ESS I A STRAIN ST TSE TSS TS TO PTE TEEN AE EDIE NAT TTT TNO EL TELE TT SINE RTI 
8186701 Page 169 
MMDS14DSU-00 

Revised 6/94 


IBM11D1360BA IBM11D1360BB 
IBM11E1360BA IBM11E1360BB 
1M x 36 DRAM Module 


TTT | 


DC Electrical Characteristics (T, =0 to +70°C, Voc = 5.0 + 0.5V) 


Symbol [Parameter Min | Max | Units | Notes 


Operating Current | 60 | — | 1320 
-70 


Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = taco min) 1204 


Icct 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj}) 


> 


RAS Only Refresh Current 1320 


loc Average Power Supply Current, RAS Only Mode 


ale ° A 
A 
son 3 3 
a ' 


= 
> 


Oo 


(RAS Cycling, CAS 2Vin: tac = tac min) 1204 
Fast Page Mode Current 920 

loca Average Power Supply Current, Fast Page Mode mA 1,2,3 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) -70 840 


Standby Current (CMOS) 
Power Supply Standby Current 


loos -owe 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 1320 
Average Power Supply Current, CAS Before RAS Mode 


(RAS, CAS, Cycling: tac = tac min) 


—_ 
oe) 


loce 
1204 


+ 
oO? 


no 
olo o 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin $ (Vec < 6.0V)) 

All Other Pins Not Under Test = OV 


> 


30 
-120 


+ 
ow 


Ivy 


O]] Dy | 
Pi} Si] a 
Hi ; j |e 


All others 


Output Leakage Current 
O(l) (Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
OH Output "H" Level Voltage (lour = -4mMA @ 2.4V) 


+120 


+ 
=) 


1 


Q 
nN 


-10 
2.4 


Output Low Level 
Output "L” Level Voltage (lour = +4mA @ 0.4V) 


ele 
° 
id 


1. Icoc1, lecs, Ioca and Icocg depend on cycle rate. 
2. Iec1, lccg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iocq, it can be changed once or less when CAS = Vj. 
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AC Characteristics (T, =0 to +70°C, Vcc = 5.0+0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between V4 and 
Vic. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1M x 4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


tro Random Read or Write Cycle Time 


trp RAS Precharge Time 


top CAS Precharge Time 
taas _|RAS Pulse Width Feo 16K 16K 
tas aw 
a i ea 
Ree 
eee 


tasc {Column Address Setup Time LO | Eee 


tcaH 
taco 
trap 
S Hold Time 
S Hold Time 


FSHosTme 
CASH Tne 
CAS to RAS Precharge Time 


tRsH 
tcsH 


tcre 


tpzc |CAS Delay Time from Dy, 


tr Transition Time (Rise and Fall) 


tar Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tcp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 
2. Operation within the taap (max) limit ensures that tac (max) can be met. taap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 
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Read Cycle 


a 


tca. |Column Address to CAS Lead Time 
tcLz |CASto Output in Low-Z 
Output Data Hold Time 


tcpp |CAS to Din Delay Time 
tore {Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa- 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 
tcprH | RAS Hold Time from CAS Precharge 


Access Time from CAS Precharge 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of tanc, tcac, topa; tan. 
3. Access time assumes a load of 100pF. 


S Hold Time 


CAS before RAS Refresh Cycle) 


CAS Setup Time 


ae 


CAS before RAS Refresh Cycle) 


Setup Time 
CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. The DC variation in the Voc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Hi-Z Valid Data Out Ie —__ 
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Write Cycle (Early Write) 


tac 


tap 


tras 


tosH 


tcrp 


trsH 


taco 


tour 


tou 


tos 


Hi-Z 
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Fast Page Mode Read Cycle 


tease 


tcprRH 


IH — 


Address 


IN 


Dour 
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Fast Page Mode Write Cycle 


trasp tap 


tH— 


ress 


IN 


OUT 


OL— 


: “4” or Ci 
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RAS Only Refresh Cycle | 


IH — 
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tapc Pree tcrp 
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Address 


Dour ———_ _— 
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Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tras tap 


RPC 


tRec RP 


CHR 


twrRH 


ote: Addresses are “H” or “L” 
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Layout Drawing (IBM11D1360BA) 
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NOTE: All dimensions are typical unless otherwise stated. MU sMETERS 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
« Performance: 


¢ High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D1360BD is a 4MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 1Mx36 high speed 
memory array that is intended for use in 18, 36, and 
72 bit parity applications. It is manufactured with 

8 1Mx4 devices, each in a 300mil package, and 

4 1Mx1 devices in a 300mil package. The module is 
compatible with the JEDEC 72-pin SIMM standard. 


Card Outline 


¢ Low active current dissipation 

¢ Allinputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 1Mx32 non-parity 
SIMM, IBM11D1320B, as well as higher density and 
ECC-optimized SIMMs. 
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Pin Description Pinout 


RASO, RAS2__—«| Row Address Strobe 
CASO -CAS3 {Column Address Strobe 
“WE 


pao [= f= _[a [oor [w [pos] w focz|w foo 
[= [= fos] = rs [5 foo] w Joos 
pa [ae foe _[ a fo | [eas [pass] woos 


See | 


pas [= poor [ee fe [= 
[= fosei| 2 foczal se ne [= fe [o [oara| [roe 
[0 Ps [= [oor [oa] «few [ooei| me |ooe 
re foo [a Joos [se frow [oe Jue [oo Joose] 72 [i 


1. DQ numbering is compatible with non-parity (x32) version. 


AO - AQ Address Inputs 


S) 
2 


0 
ReadMrite Input 


’ ’ 
Cc 
Ss 


oO 


Ordering Information 


| PartNumber | ___ Organization _| Speed _| Leads | __Dimensions _|_ Notes _ 


IBM11D1360BD-70 1Mx 36 4.25" x 1" x 360" 


IBM11E1360BD-60 iMx 36 | Ons | AU 4.25” x 1” x 360" 4 
IBM11E1360BD-70 1M x 36 4.25” x 1” x 360” ae 
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Truth Table 


Valid Data In 


L 
Fast Page Mode - Read: | 
Subsequent Cycles a ee Col Valid Data Out 
Row 


s>L H 
Fast Page Mode - Write: 


lout Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


Vit 


[ve [inpttow Votogo —SS™S—~—‘i es | os | 


1. All voltages referenced to Vss. 


Capacitance (Ta =0 to +70°C, Vcc = 5.0 + 0.5V) 


Co: {Output Capacitance (DQ0-DQ34) 


Cioe Output Capacitance (PQ8, 17, 26, 35) 
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DC Electrical CharacteristicS (1, =0 to +70°C, Vec = 5 + 0.5V) 


a 


Operating Current 
= 


| Symbol 


Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lect 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS =Vjy) 


lece 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = trc min) 


locs 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vit, CAS, Address Cycling: tpco = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


> 
— 
ed 
Go 


loca 


loos 


> 


oO ot 
& NO 
© 

3 

> 

— 

oo 


Teh dis 
wl o 
olo 
os 3 3 3 3 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) -70 


loce 


Input Leakage Current RAS 


Input Leakage Current, any input -30 


-120 


Nyy 


(0.0 < Vin < (Vcc < 6.0V)) 
All Other Pins Not Under Test = OV 


All others +120 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
Output "H" Level Voltage (lout = -SMA @ 2.4V) 


{Hp 
> 
2) 


+10 


B= 
> 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


F oa 


1. loci, loca, loca and Iocg depend on cycle rate. 
2. loci, leca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iccy, it can be changed once or Jess when CAS = Vj. 
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AC Characteristics (T, = 0 to +70°C, Vcc = 5+ 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vjy and 
Vic. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Symbol Parameter Units 
fom | Pore Max ee] 


Random Read or Write Cycle Time 110 128K 130 128K 

; 

RAS Pulse Width 
a 


3 

ml} 
= 
© 
Q 
> 
iu) 
pa 
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@O 
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=e 
oOo? 
A 
NS 
© 
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CAS Pulse Width 

Row Address Setup Time 

Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
rw OR 

RAS to Column Address Delay Time 
RAS Hold T 

CAS Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Din 
Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


—_ 


u 
> 
o 
o 
OQ 
> 
on 
o) 
a 
pp 
< 
= 
3 
c) 
rete Let Pepe fed febe [fg 
i>) oO 


BY) 
> 
Y 
a ay 
a 
a 
a 
3 
a) 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp Is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by tag. 
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Write Cycle 


Parameter 
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Parameter 


| tec [Acoess TimetromRAS | — [| om | = 
[toro [Access TimetromGAS | | eT = 
| tm Access Timetromaddress | = | | = 8s 


tacy |Read Command Hold Time to CAS 
tanH jRead Command Hold Time to RAS 


1,2 


1 


Le] 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa. 

. Either tacy or tay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pF. 


CAS Hold Time 


CAS before RAS Refresh Cycle) 
AS Setup Time 


AS before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


old Time 


CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. 
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Read 


tras tap 


IH — 


Address 


IN 


OH — 


OUT 
ol — 


Valid Data Out 2 


eo NOH 


trac 


: “Hy” or bi ls 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


tRasp trp 


| IH— . tcpRH 


: “ ” or i 
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Fast Page Mode Write Cycle 


trp 


trasp 
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RAS Only Refresh Cycle 


tras tap 


IH 


trec tcrp 


a2 


1H _ 


| 


ddress 
OH 
Dour a 
OL 
: “4” or sof 
Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tras ies 

Vin — 

Vii — t 

RPC 
t — 
t ~ tapc tcrp 
cP : 
Vin — CHR 
C 
Vit — 
twan 
twre | 
DD 
Vin — 
IN 
Vii — 
Dour . 
: “Ly” or a ey 
Note: Addresses are “H” or “L” 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. MOUMETERS 
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Features 
¢ 72-Pin Single-In-Line Memory Module ¢ All inputs & outputs are fully TTL & CMOS 
¢ Performance: compatible 


« Fast Page Mode access cycle 
¢ Refresh Modes: RAS-Only and CBR 
¢ 1024 refresh cycles distributed across 16ms 


ee 
: 
tac 110nsj130ns 


« High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


_ 


10/10 Addressing (Row/Column) 
Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


«16° 
> 


Description 


The IBM11D1360EA is a 4MB 72-pin 4-byte single single-sided assembly, and provides reduced power 
in-line memory module (SIMM). The module is dissipation. 

organized as a 1Mx36 high speed memory array, 
and is intended for use in 36 and 72 bit applications 
where interleave of 9 or 18 bit words is not required. 
It is manufactured with 8 1Mx4 devices - each in 
either a 350mil or 300mil package, and 1 1Mx4 
‘Quad CAS’ device for parity. The use of ‘Quad CAS’ 
devices allows the SIMM to be manufactured as a 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 1Mx32 non-parity 
SIMM, IBM11D1320B, as well as higher density and 
ECC-optimized SIMMs. 


Card Outline 
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Pin Description Pinout 


[RAS FASE [Row Across Srobo | 
[GRD CASS _|Cowmn Aatess Srobe 
ee 
mes 
Parity Inpuvoutput | Input/output 
a 
a 
Pp NC 


Pps [ie [| foo] ar ron] Joos [ a Joo 
[ef [ a or [fr] fe poe 
2 [5 [= fw fo 


16 
oe pe Pe 


[ex fooe [3 [Poe 


1. DQ numbering is compatible with non-parity (x32) version. 
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Ordering Information 
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PQ8, 17, 26, 35 
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-a{ 


Truth Table 


ewe [| tt row [cor | vais 


Fast Page Mode - Read: 
1st Cycle Valid Data Out 
Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 


pe fe te | rw | co 
pt fe Te | mw | ow 


High Impedance 


Presence Detect 


: 
>) 


PD1 Vss Vss 
PD2 Vss Vss 
PD3 C 


PD4 


1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 


ziz 
i.) 
Zi< 


| Tors__| Storage Temperature oe 
| Po___| Power Dissipation 
|__tour__| Short circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, =0 to 70°C) 


Symbol | Parameter | Min | typ | Max _| units | Notes _| 


1. All voltages referenced to Vss. 


- 


Parameter 


Input Capacitance (A0-A9) 
Input Capacitance (RASO) 
Input Capacitance (RAS2) 
Input Capacitance (CAS) 
Input Capacitance (WE) 


Output Capacitance (All DQ, PQ) 
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DC Electrical Characteristics (1, = 0 to +70°C, Voc = 5+ 0.5V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpg min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
O(l) (Dour is disabled, 0.0 < Vout < Vcc) 

Output High Level 

Output "H" Level Voltage (louy = -4mA @ 2.4V) 


Output Low Level 
OL —_- |Output "L" Level Voltage (lout = +4mA @ 0.4V) 


1. Ioc1, lec, loca and Iocg depend on cycle rate. 


Average Power Supply Current, CAS Before RAS Mode 


oY 
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All others 
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2. Icc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj. In the case of Iccq, it can be changed once or less when CAS = Vix. 
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AC CharacteristicS (1, =0 to +70°C, Vec = 5+ 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1Mx4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


126k | 
RAS Precharge Time | so | — | 
= 


Al 
Hl 


S 
RAS to Column Address Delay Time 
RAS Hold Time 


. Last rising CASx edge to first falling CASx edge. 
2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcoac. 
3. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
. Last falling CASx edge to first rising CASx edge. 
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Write Cycle 


Notes 


twes 


Din Hold Time 


tips 
tox 


taa __|Access Time from Address 


— 
Ph 


a" 
- wt w 
NO 


torr 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa. 

. Either tacy or taRy must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of taac, tcac, tcpa, tan. 
2. Measured with the specified current load and 100pF. 


© Hold Time 
before RAS Refresh Cycle) 


S Setup Time 
CAS before RAS Refresh Cycle) 


Setup Time 


CAS before RAS Refresh Cycle) 
Hold Time 


CAS before RAS Refresh Cycle) 


RAS Precharge to GAS Hold Time 
| tacr [ReftesnPeiod | CT te | Tt Toms | ot 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Valid Data Out re 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 


RC 


tras tap 
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IL — t 
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CASx fe ase 
tweH 
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Features 


¢ 72-Pin Single-In-Line Memory Module 
¢ Performance: 


« High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D1360EA is a 4MB 72-pin 4-byte single 
in-line memory module (SIMM). The module is 
organized as a 1Mx36 high speed memory array, 
and is intended for use in 36 and 72 bit applications 
where interleave of 9 or 18 bit words is not required. 
It is manufactured with 8 1Mx4 devices - each ina 
300mil package, and 1 1Mx4 ‘Quad CAS’ device for 
parity. The use of ‘Quad CAS’ devices allows the 
SIMM to be manufactured as a single-sided assem- 


Card Outline 


¢ Allinputs & outputs are fully TTL & CMOS 
compatible 

¢ Low active current dissipation 

« Fast Page Mode access cycle 

¢ Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distriouted across 16ms 

¢ 10/10 Addressing (Row/Column) 

¢ Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


bly, and provides reduced power dissipation. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 1Mx32 non-parity 
SIMM, IBM11D1320B, as well as higher density and 
ECC-optimized SIMMs. 
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Pin Description Pinout 


RASO, RAS2 Row Address Strobe 
CASO - CAS3 {Column Address Strobe 
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PQ8, 17, 26, 35 
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1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 


Symbol___ | ________ Parameter | Rating’ tits | Notes 


a 
O 


O 


Vin Input Voltage -1.0 to +6.0 
Output Voltage -1.0 to +6.0 


| Tata ___| Storage Temperature S510 H126 
| Po |Powervissipaton Ew 
[tour __| Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


_ Symbol | Parameter | Min | typ | Max | units | Notes _ 


| Mn _finputigh votage Tt | [Mets] vt 
| Mu __|inputtowvoage oo | ~ To Pv ft 


1. All voltages referenced to Vss. 


Capacitance (Ta, = 0 to +70°C, Vcc = 5.0 + 0.5V) 


symbol | Parmeter | Max | Uits | Notes _| 


Input Capacitance (A0-AQ) 


ae a 
ew _[ wr [| 
SO 
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Input Capacitance (WE) 
Output Capacitance (All DQ, PQ) 
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DC Electrical Characteristics (T, = 0 to +70°C, Voc = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vjx: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tpc = tp min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: trac = treo min) 


Input Leakage Current 
Input Leakage Current, any input 


(0.0 < Vin $ (Vcc < 6.0V)) —— . 
All Other Pins Not Under Test = OV 
Allothers| -90 | +90 
Output Leakage Current 
Output High Level 24 Vv 
H _ |Output "H" Level Voltage (loyr = -5MA @ 2.4V 
Output Low Level Vv 
OL |Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. loc1; loc, lecg and Iocg depend on cycle rate. 
2. Ioc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Icca, it can be changed once or less when CAS = Vix. 


(CS Aa GT TN HT I I NO RAT EI A PIN TT INE GE IE IPE III EE RAE SES SEE ECL IIB EAA ETI TOS LS TTT ETRE GEE ELITE. ETI LETITIA E NTE LIE LITE PE EEL TE ELENA D PETE 
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AC Characteristics (T, =0 to +70°C, Veco = 5+ 0.5V) 


1. Vin (min) and V\, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. —— 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


AS Hold Time 


ae 
= 
(te 
Ls 
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aa 
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ee 
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. Last rising CASx edge to first falling CASx edge. 

. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. Last falling CASx edge to first rising CASx edge. 
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Write Cycle 


[tes _[Wite Commanasetuptine | oT — | oo | ~ fom [| 
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Read Cycle 


tca. |Column Address to CAS Lead Time 
te_z |CAS to Output in Low-Z 
Output Data Hold Time 


tepp |CASto Din Delay Time 
torr |Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, tan. 

. Either tacy or tag must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


-70 . 
ee ea 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Measured with the specified current load and 100pF. 


S Hold Time 
before RAS Refresh Cycle) 


Setup Time 
CAS before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


Hold Time 
AS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. 


03H7148 Page 221 
MMDS21DSU-00 
Revised 6/94 


IBM11D1360ED 
IBM11E1360ED 


1M x 36 DRAM Module 


Prelimina 


Read 


CAS 
or 


CASx 


Address 


“1H” or a ce 


trac 


—_————— 


H 


Page 222 


03H7148 
MMDS21DSU-00 
Revised 6/94 


IBM11D1360ED 
IBM11E1360ED 


1M x 36 DRAM Module 


na 


Prel 


tap 


tac 


tras 


Vin — 
RAS 

Vii — 
CAS Vin— 


r 


Write Cycle (Early Write) 
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CASx Vii 


Hi-Z 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle | 
tac 
tras tap 
Vin 
Vii _ 
tapc ees RP 
CAS i 
or 
CASx 
Address 
Vou 
OL 
w or a ba 
Note: WE, Diy are “H” or “L” | 
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Layout Drawing 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


Comal 


| 60 | 
se ]RAS Assos Tire | ns [To 
tre 110ns}130ns 


Fast Page Mode Cycle Time 


¢ High Performance CMOS process 
¢ Manufactured with 18Mb DRAMS (1M x 18) 


on 


Description 


The IBM11D1360L is a 4MB industry standard 


72-pin 4-byte single in-line memory module (SIMM). 


The module is organized as a 1Mx36 high speed 
memory array that is intended for use in 18, 36 and 
72 bit applications. It is manufactured with 2 1Mx18 
devices, each in a 400mil TSOP package, and is 
compatible with the JEDEC 72-Pin SIMM standard. 


This assembly is intended as a direct replacement 
for 1Mx4-based SIMMs, while significantly reducing 
power dissipation. The use of TSOP packages 
allows tighter SIMM spacing (.3” on center). Input 


Card Outline 


¢ Single 5V, + 0.5V Power Supply 

¢ Low current consumption 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity applica- 
tions. 

¢ Au and Sn/Pb versions available 


loading is consistent with 4Mb-based assemblies 
due to the addition of discrete capacitors - maximiz- 
ing compatibility at the system-level. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 1Mx36 parity SIMM, 
IBM11D1360B, as well as higher density, parity and 
ECC-optimized SIMMs. 
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1. DQ numbering is compatible with non-parity (x32) version 
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Ordering Information 


[___pantarbor | _Orpantzaion | Speed | tense _[ Dimensions] Nos 
a A 
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IBM11E1360LA-70 1M x 36 4.25" x1" x 104” 
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Block Diagram 


DQ0-DQ7, DQ9- DQIE, DQ18 - DQ25, DQ27 - DQ34, 
PQ8 PQI7 PQ26 


PQ35 


AO - A9 
WE 
RASO 
CASO 
CAS1 


oR ESE EF ISIE EGE DTT SP SI SSS TOCA SIT MT SRE A Ee I 
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Truth Table 
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Fast Page Mode - Read: 
1st Cycle 


Valid Data Out 


Valid Data Out 


a oe 
ee a 
Perf ee x 


RAS-Only Refresh 
CAS-Before-RAS Refresh High Impedance 


Presence Detect 


Le 
Le 
te ey ae ees 
[esr [Shon rest oupuncoren sd 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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[Mec _[Suppiyvotae dS SY 8s OT Yt 
2 ee ce ee Ae 
Input Low inputlow Voltage ss ss—SsSSCidS 


1. All voltages referenced to Vss. 


Capacitance (T, =0 to +70°C, Voc = 5.0 + 0.5V) 


ao pt 


Input Capacitance (A0-A9) 
Input Capacitance lau 


Input Capacitance (WE 
Output Capacitance (DQ0-DQ34, PQ8, PQ17, PQ26, PQ35) 


eee remem 
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DC Electrical Characteristics (1, = 0 to +70°C, Vec = 5 + 0.5V) 


[Symbol | Parmeter | Min | Max | Units | Notes _| 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lect 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS V1) 


Average Power Supply Current, RAS Only Mode mA 


loce 


ever 
(RAS Cycling, CAS 2Viy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,_, CAS, Address Cycling: tp¢ = tpe min) 


loca 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average ower Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
Input Leakage Current, any input as 
(0.0 < Vin < (Voc < 6.0V)) CAS -10 
All Other Pins Not Under Test = OV All others | 20 | +20 | 
Output Leakage Current 


Output High Level 
OH {Output "H" Level Voltage (lout = -5mMA @ 2.4V) 


Vv Output Low Level V 
OL {Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


1. loci, Ioc3, loca and Iogg depend on cycle rate. 
2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V,,. In the case of Iccu, it can be changed once or less when CAS = Vi. 
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AC CharacteristicS (Ta, = 0 to +70°C, Voc = 5+ 0.5V) 


1. Viy (min) and Vj. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 128K 
AS Precharge Time 50 


CAS Precharge Time 


AS Pulse Width 


SAS 
Row Address Hold Time 

Column Address Setup Time 
Column Address Hold Time 

RAS to CAS Delay Time 

AS to Column Address Delay Time 
AS Hold Time 

CAS Hold Time 

AS to RAS Precharge Time 

CAS Delay Time from Diy 

| tr [Transition Time (Rise and Fall) 


tr 
Column Address Hold Time Referenced to RAS 
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t 
1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified trop (max) limit, then access time is controlled by tcac. 
. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Din Setup Time 
tox Din Hold Time 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Read Cycle 


Symbol Parameter 


Ce NNSA | RSS EL EE ET Ec AP AA RT SS eS A CE RE CAE 


trac {Access Time from RAS 


i 

x 
: : 

NJ 

Oo 

= 

> x< 
+. 

>. 

— 

n 
i 

oO 

= 

@O 

on 


se 
Le) 


tcac [Access Time from CAS 


taa Access Time from Address 


o 
on 
— 
Nh 


a 
<—e 
—<— 
ETS end 

: =a 

: 

as 


a 
” 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa- 
3. Either tagy or tary must be satisfied for a read cycle. 
4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


S Setup Time 
CAS before RAS Refresh Cycle) 


Setup Time 


1. 1024 refreshes are required every 16ms. 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 


‘a 
| 


tac 


tap 


tras 


RAS 


tapc 


CAS 


Hi-Z 


WE, Din are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢« Performance: 


¢ High Performance CMOS process 
¢ Single 5V +0.5V Power Supply 


Description 


The IBM11D2360BA is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx36 high speed 
memory array, and is configured as 2 1Mx36 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 18, 36 
and 72 bit parity applications. It is manufactured with 
16 1Mx4 devices, each in either a 350mil or 300mil 


Card Outline 


¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


package, and 8 1Mx1 devices in a 300mil package. 
The module is compatible with the JEDEC 72-Pin 
SIMM standard. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx32 non-parity 
SIMM, IBM11D2320B, as well as other density offer- 
ings and ECC-optimized SIMMs. 
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Pin Description Pinout 
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1. DQ numbering is compatible with non-parity (x32) version. 
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Truth Table 


.: Highimpedance—s| Impedance 
Valid Data Out 
Valid Data in 


Valid Data Out 
Valid Data Out 


Valid Data In 
Valid Data In 
High Impedance 
High impedance 


Input Voltage -0.7 to Vec + 0.7 
Output Voltage -0.7 to Voc + 0.7 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power is dissipated when all banks are active. 
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= 1 en SRN AS 
2 RN OM EB ie 
Input Low linputLow Voltage 


1. All voltages referenced to Vss. 


Capacitance (Ta, =0 to +70°C, Vcc = 5.0 + 0.5V) 


Symbol ee ee 


Input Capacitance (A0-A9) — 
Input Capacitance (RAS) 


Input sessile (CAS) 
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DC Electrical Characteristics (1, =0 to +70°C, Voc = 5 + 0.5V) 


a 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS > Vi) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vin: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vg - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tre min) 


Input Leakage Current 
Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Vv Output High Level 
OH —_ {Output "H” Level Voltage (lour = -4MA @ 2.4V) 


Vv Output Low Level 
OL —_- {Output "L" Level Voltage (lout = +4mA @ 0.4V) 


o 


1. loci, lecs, loca and Iccg depend on cycle rate. 

2. loci, Iccg depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V),. In the case of loca, it can be changed once or less when CAS = Viy. 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (T, =0 to +70°C, Vec = 5+ 0.5V) 


1. Vit (min) and Vj (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1M x 4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AG measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 


RAS Precharge Time 


se 
a 

ee 

Time [FAS Pucewan Ym ee | vo | em 


S to Column Address Delay Time 

RAS Hold Time 
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. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the taap (max) limit ensures that taac (max) can be met. taap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Write Command Set Up Time 
Write Command Hold Time 


Write Command Pulse Width 


Notes 
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trac |Access Time from RAS 
tcac |Access Time from CAS 


= 
Po 


r 


wy, ow 
NO 


tra. |Column Address to RAS Lead Time 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa. 

. Either tacy or tan must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of tanc, tcac, topa, tag. 


3. Access time assumes a load of 100pF. 


CAS Hold Time __ 
CAS before RAS Refresh Cycle) 


CAS 2AS Setup Time_ 
CAS before RAS Refresh Cycle) 


WE Setup Time __ 
WHP  |(CAS before RAS Refresh Cycle) 


WE Hold Time 
CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Read 
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Dour Valid Data Out Hie 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


tap 


tRasP 
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RAS Only Refresh Cycle 
tac 
tras tap 
Vin = 
Vit _ 


tapc RP 


OH_ 
OL 
Note: WE, D,y are “H” or “L” 
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RC 


trp 
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tapc 
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CH 


tcsr 
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twrH 


twap 


tcop 


Hi-Z 


Addresses are “H” or “L” 


Note 
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Layout Drawing (IBM11D2360BA) 
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NOTE: All dimensions are typical unless otherwise stated. “;tate"= 


1.250 


Page 260 


8186702 
MMDS22DSU-00 
Revised 6/94 


IBM11D2360BD 
IBM11E2360BD 


2M x 36 DRAM Module 


Features 


¢ 7/2-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


. 
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¢ High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


a= 
| 
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Description 


The IBM11D2360BD is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx36 high speed 
memory array, and is configured as 2 1Mx36 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 18, 36 
and 72 bit parity applications. It is manufactured with 
16 1Mx4 devices, each in a 300mil package, and 8 


Card Outline 


¢ Low active current dissipation 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


e e e e e 


1Mx1 devices in a 300mil package. The module is 
compatible with the JEDEC 72-Pin SIMM standard. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx32 non-parity 
SIMM, IBM11D2320B, as well as other density offer- 
ings and ECC-optimized SIMMs. 
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Pin Description 


| RASO-RAS3 | Row Address Strobe 
Bi Fi Column Address Strobe 
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Read/rite Input 
AO - AQ Address Inputs 
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1. DQ numbering is compatible with non-parity (x32) version. 


Ordering Information 


ene ane ae en 
fewsvozseo0p70 | awxoe | vom | ono | azsrnrasrx.oc | 
jeurnezscoen-60 Yate «Cee || o | 
jewvvezscoe.70 | __awxoe | rom | an | easrnroerx oon | 


03H7142 
Page 262 MMDS23DSU-00 
Revised 6/94 


r= IBM11D2360BD 
IBM11E2360BD 


2M x 36 DRAM Module 


03H7142 Page 263 
MMDS23DSU-00 
Revised 6/94 


1IBM11D2360BD 
IBM11E2360BD 
2M x 36 DRAM Module 


Truth Table 


High Impedance 
Valid Data Out 


ae 
| Row | 
| Row | — Col Valid Data In 


Col Valid Data Out 


Presence Detect 


Valid Data Out 


Row Col Valid Data In 


High Impedance 


< 
> 
e) 
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High Impedance 


a SS 


1. NC= OPEN, Vss = GND 


Absolute Maximum Ratings 


Symbol 


SS 
a 
a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power is dissipated when all banks are active. 
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1. All voltages referenced to Vss. 
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DC Electrical Characteristics (T, =0 to +70°C, Voc = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tp min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current } 60 
Average Power Supply Current, CAS Before RAS Mode 70 | 


(RAS, CAS, Cycling: tac = tac min) 


-70 
Input Leakage Current 
Input Leakage Current, any input ——— 
hy 1(0.0.< Vin < (Veo < 6.0V)) 
All Other Pins Not Under Test = OV All others 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
OH J Output "H" Level Voltage (lout = -5MA @ 2.4V) 


low) 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


VoL 


1. Ioc1, loca, loca and Iocg depend on cycle rate. 

2. Ioc1, locg depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Iocq, it can be changed once or less when CAS = Vix. 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (T, = 0 to +70°C, Voc = 5+ 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vie. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume tr = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


ee ee ee 


[tne [Random Read or Wie Gyo Time ‘110 vax | rad | aK [me [ 
tasH [RAS Hold Time 20 
; 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by ty. 
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Write Cycle 


Write Command Set Up Time 
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torr |Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


CAS Hold Time 
before RAS Refresh Cycle) 


S Setup Time 


S before RAS Refresh Cycle) 
Setup Time 


CAS before RAS Refresh Cycle) 


tner_|Retresh Period p= | ie | = je | me | 
1. 1024 refreshes are required every 16ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Note: Addresses are “H” or “L” 
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Layout Drawing 
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Features 


¢ 72-Pin Single-In-Line Memory Module 


« Performance: 
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taa |Access Time From Address | 30ns 


trac | Cycle Time 
tpc {Fast Page Mode Cycle Time 


¢ High Performance CMOS process 
« Single 5V, + 0.5V Power Supply 
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Description 


The IBM11D2360EA is an 8MB 72-pin 4-byte single 
in-line memory module (SIMM). The module is orga- 
nized as a 2Mx36 high speed memory array, and is 
configured as 2 1Mx36 banks - each independently 
selectable via unique RAS inputs. The assembly is 
intended for use in 36 and 72 bit applications where 
interleave of 9 or 18 bit words is not required. It is 
manufactured with 16 1Mx4 devices, each in either a 
350mil or 300mil package, and 2 1Mx4 ‘Quad CAS’ 


Card Outline 


¢ Allinputs & outputs are fully TTL & CMOS 
compatible 

« Fast Page Mode access cycle 

¢ Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 

« 10/10 Addressing (Row/Column) 

¢ Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


devices for parity. The use of ‘Quad CAS’ devices 
results in reduced SIMM height and lower power dis- 
sipation. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx32 non-parity 
SIMM, IBM11D2320B, as well as other density offer- 
ings and ECC-optimized SIMMs. 
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Pin Description | Pinout 
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1. DQ numbering is compatible with non-parity (x32) version. 
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PQ8, 17, 26, 35 


PQ8, 17, 26, 35 


CAS1 
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Truth Table 
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Early-Write 


All DQ, PQ bits 


High Impedance 
Valid Data Out 
Valid Data In 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 


High Impedance 
CAS-Before-RAS Refresh 


Bs) ” Din 
z aR 
7) ra a)/2 
O 8 oa 
= c = 
< o 
By = 
= L 
o fe 
> © 

n 


High Impedance 


Presence Detect 


-70 


vU 
Zz 
oO 
Zz 
QO 


D 
PD 
D 


1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


[Symbol | Parameter | Min | typ | Max | nits | Notes | 


| ve _finputtigh Votege Tt | ee Tv 
| Mu |inputtow Voltage to | ~ Tt Pv 


1. All voltages referenced to Vgs. 


Capacitance (Ta = 0 to +70°C, Vcc = 5.0 + 0.5V) 


| symbol | Paramotor, =| Max | Units | Notes 
[6 [nputcapactnestaoagy SY 
OC 
[es fputcapacience AS. ——SSSCSC~“~*~sCSSST 
[ex frost capscinee GS) SSCSCSC~‘“C Pe 
= [| 

= [| 


Input Capacitance (WE) 
Output Capacitance (All DQ, PQ) 
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DC Electrical CharacteristicS (1, = 0 to +70°C, Vec = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vix: tac = tac min) 


o> 
© 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,,, CAS, Address Cycling: tpc = tec min) 


o> 
o> 
© 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
Input Leakage Current, any input 


ln |(oo< Vy < 
.0< Vin $ (Vcc < 6.0V)) = 
All Other Pins Not Under Test = OV 
All others -180 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vec) 


Output High Level 
OH Output "H" Level Voltage (lout = -4mA @ 2.4V) 


lot) 


Output Low Level 
o Output "L" Level Voltage (lout = +4mA @ 0.4V) 


(oo) 


1. loci, lees, loag and Iocg depend on cycle rate. 

2. Ioc1; loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V),. In the case of loca, it can be changed once or less when CAS = Vin. 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (1, =0 to +70°C, Vcc = 5+ 0.5V) 


1. Viy (min) and Vj (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1Mx4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


al 
al 


iw [Ri Presaetme ———SC~*idC 

er [EAS rrenagetme SC~iC | 
Ts [oRSPusewan —SSC~d Cw 
en [Row aaa saupTine ——SSSC*d 

Tow [Row naaeeshoatime ————SS*d | 
Sg 

PN A 
Tmo |RRB e catm aes dwayne dts | 
Tow Stone Cds | 
ss 
= 


On a 
PN a 
: 
cr [po Tne Eton o HSHign Cd | 0 
tx [Cok ens Hoi Tie Relroneo AS | eo | — 


1. Last rising CASx edge to first falling CASx edge. 
2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by toac, 
3. Operation within the taap (max) limit ensures that taac (max) can be met. taap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
. Last falling CASx edge to first rising CASx edge. 


o1 
i>) 


6463331 Page 283 
MMDS24DSU-00 
Revised 6/94 


IBM11D2360EA 
IBM11E2360EA 
2M x 36 DRAM Module 


Write Cycle 


Write Command Hold Time 


t Write Command Pulse Width 


tRWL Write Command to RAS Lead Time 


3 
FAS nd 
3 aS 
: <a 


Data Hold Time Referenced to RAS 
Din Setup Time 


WP 
tou Din Hold Time 


Read Cycle 


Max 


trac |Access Time from RAS 


tcac Access Time from CAS 


Access Time from Address 


tca. [Column Address to CAS Lead Time 
te_z |CAS to Output in Low-Z 
ton Output Data Hold Time 


tcpp |CAS to Din Delay Time 15 
torr _|Output Buffer Tum-off Delay | oo | wt | o | 2 | 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa- 

. Either tacy or tan must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Symbol 


8 


[se | FasiPeoeose ASPucewan ‘| _6o_| wor | 7 | ox | m | 
[rm [FASHasTine tom RSPrchave «ts | — | o | — | | 
ee eS 


1. Access time is determined by the latter of taac, tcac, tcpa, taa- 
2. Measured with the specified current load and 100pF. 


Refresh Cycle 


Max Max 
; CAS Hold Time 15 18 
CHR _|(CAS before RAS Refresh Cycle) 
CAS Setup Time 10 10 
CSR (CAS before RAS Refresh Cycle) 
t WE NE Setup Time _ 
WARP —_|(CAS before RAS Refresh Cycle) 


[= [Ekin | {=> [==] 
WRH _|(CAS before RAS Refresh Cycle) 

| tec | | apc {RAS PrechargetoCASHoldTime = RAS Prechargeto CAS HoldTime to CAS Hold Time | — | s {| — [| » [| 
a a a 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mvV within a refresh interval 
(16ms). 
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Read 


RAS 


Address 


IN 


Dour 


Valid Data Out H 


_ H 


trac 


: “4” or “ie” 
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tap 


tac 


tras 


CAS Vin 
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Write Cycle (Early Write) 
oO 


CASx Vii — 


tour 


Hi-Z 
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Fast Page Mode Read Cycle 


trasp tap 
Vin topRH 
RAS 
Vit = 
RP 
CAS Vin— 
or 
CASx Vit— 
tasr 
Address 
> “H” or “L” 
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Fast Page Mode Write Cycle 


trasp 


lH— 


IL— 


ee tcrp 


taco tee 


OH— 
Dour 


OL— 


: “H"” or cop oss 
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RAS Only Refresh Cycle 


1H _ 


IL — 


X IL 


Address 
Dour 
Page 290 


‘ a or eyo 


Note: WE, Djy are “H” or “L” 


tras 


Cc 


tapc 


RP 
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CAS Before RAS Refresh Cycle 


RC 


tras tap 
IH — 
A 
i t 
RPC 
tcsR |< tapc tcrp 
ae t 
CAS Vin— oar 
or toLcH 
CASx —_ 
twaH 
twap 
IN 
Dout 
: “4” or 4" 
Note: Addresses are “H” or “L” 
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Layout Drawing 


107.95 


4.25 


101.190 


1.00 


1.00 WIDTH 


3.75 REF, 
SIDE 
9.14 
360 MAX. | | 


NOTE: All dimensions are typical unless otherwise stated. MLLMETERS 
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Features 


¢ 72-Pin Single-In-Line Memory Module 
¢ Performance: 


tpc | Fast Page Mode Cycle Time | 40ns | 45ns 


« High Performance CMOS process 
¢ Single 5V, + 0.5V Power Supply 


Description 


The IBM11D2360EA is an 8MB 72-pin 4-byte single 
in-line memory module (SIMM). The module is orga- 
nized as a 2Mx36 high speed memory array, and is 
configured as 2 1Mx36 banks - each independently 
selectable via unique RAS inputs. The assembly is 
intended for use in 36 and 72 bit applications where 
interleave of 9 or 18 bit words is not required. It is 
manufactured with 16 1Mx4 devices, each ina 
300mil package, and 2 1Mx4 ‘Quad CAS’ devices for 


Card Outline 


¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Low active current dissipation 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

¢ Au and Sn/Pb versions available 


parity. The use of ‘Quad CAS’ devices results in 
reduced SIMM height and lower power dissipation. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx32 non-parity 
SIMM, IBM11D2320B, as well as other density offer- 
ings and ECC-optimized SIMMs. 
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Pin Description Pinout 


RASO -RAS3 | Row Address Strobe 
CASO - CAS3_ {Column Address Strobe 
WE 


| WE Read/write Input 
AO - AQ Address Inputs © 
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1. DQ numbering is compatible with non-parity (x32) version. 


Ordering Information 


2M x 36 Sn/Pb 4.25" x 1” x 360" 
4.25" x 1” x 360” 


4.25” x 1” x .360” 
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Block Diagram 


PQ8, 17, 26, 35 


PQ8, 17, 26, 35 


CAS1 
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Truth Table 


Siendey CTT XT YX YX | High npodans 


X 
Co Valid Data Out 

Col Valid Data In 
1st Cycle 


Col Valid Data Out 


N/A Col Valid Data Out 


Valid Data In 


L 
L 
L N/A Col Valid Data In 
X N/A High Impedance 


H High Impedance 


- 


lt 


a 
.?) 


z 
(2) 


<jz if 


1. NC= OPEN, Vgg = GND 


Power Supply Voltage -1.0 to +6.0 
VIN Input Voltage -1.0 to +6.0 
Output Voltage -1.0 to +6.0 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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Recommended DC Operating Conditions (T, =0 to 70°C) 


a nee Ce ie ee Ee 
| Mm linpurtigh Votage | | fects] ov | 


1. All voltages referenced to Vss. 


Capacitance (T, =0 to +70°C, Voc = 5.0 + 0.5V) 


| symbol | Parameter =| Max | Units, | Notes | 
[Ca [np Capactence SD.) —SSCSC~“~*‘“~*S*‘“‘*‘“~*srSCSY 
[Go Input capactance ASR.9) ——SSCSC~“‘~‘~*~*~‘“‘~‘~rtCSY 
[eu pit capactnce AS) ——SSCSC~“‘“~*~*~‘“‘“*~srCP 
We [| 

a) Ts [ef 


Input Capacitance (WE) 
Output Capacitance (All DQ, PQ 
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DC Electrical CharacteristicS (1, =0 to +70°C, Vcc = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vixn: tac = trac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V;,, CAS, Address Cycling: tec = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
(RAS, 


S, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) 


om oa 
oO Q 
BR a) 


Output High Level 


VoH — | Output "H” Level Voltage (lout = -5mA @ 2.4V) 


Output Low Level 


ele 


Ol: |Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. Ioc1, lecs, loca and Iocg depend on cycle rate. 


Average Power Supply Current, CAS Before RAS Mode 
CA 


(Dour is disabled, 0.0 < Vout < Vcc) - 
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ba | 
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2. Ioc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Icocq, it can be changed once or less when CAS = Vj. 


4. Refresh current is specified for 1 bank. 
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AC Characteristics (T, = 0 to +70°C, Voc = 5+ 0.5V) 


1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. aes 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


tro Random Read or Write Cycle Time 


S Precharge Time 
AS Precharge Time 


Row Address Setup Time as 


Column Address Setup Time 


Symbol 


Bs) 
> 


trp 


=> 


OL] Di} Dili DE © Be) O]] DPT Oo 
Pll Si] Sl] Sli 2 fe) > 
ON OU ONS = ~” 
sla] o];eo]s aA © 
ala|l[O] Ol} > = o 

O}>l a oO ) 
oaoistic lola o s 
3713/3 /lolo0 Y a 
Oe ce ee oe x Q. 

>ip 2 = 

aE 

Q1i4)/o 4 

9135/2 5 

oilo |x D 

9 a 

Wy 

< 

aa 

3 

® 


cp 
tras 


tcas 


as 
or 


tasr 
tRaH 
tasc 
toa 
taco 
trap 
tasH 
tcsy 
CAS to RAS Precharge Time 
CAS Delay Time from Dyn 


tcrp 


tozc 


~~ 


Transition Time (Rise and Fall) 
Hold Time CAS Low to CAS High 
Column Address Hold Time Referenced to RAS 


. 
toLcH 


tar 


. Last rising CASx edge to first falling CASx edge. 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified taap (max) limit, then access time is controlled by tag. 


. Last falling CASx edge to first rising CASx edge. 
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Write Cycle 


s 


tow Din Hold Time 


pesos Tetomaowes ———SSSSC*idC 
Reasconmandhou Tee RAS «dt 
20 
uputbaatastme id 
me 


torF [Output Buffer Turn-off Delay 


3 
traL {Column Address to RAS Lead Time 30 


15 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of taac, tcac; topa; taa- 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


OR 
[a Fan Page tase AS Puivewian «dts woe || woe | me | 


toons [RAS Hold Time fromCAS Precharge | 958 | | 40 | ins | 
[tera _[ Access Time from GAS Precharge | = | 88 | — | 40 | is | 12 | 


1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Measured with the specified current load and 100pF. 


Refresh Cycle 


; CAS Hold Time__ 

CHR _|(CAS before RAS Refresh Cycle) 

CAS Setup Time_ 10 
CSR —_1(CAS before RAS Refresh Cycle) 


te, | WEHold Time 10 - 
WAH _|(CAS before RAS Refresh Cycle) 
= | | 


1. 1024 refreshes are required every 16ms. 


Te cL Se) 
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Write Cycle (Early Write) 
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CASx Vii — 


Hi-Z 
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Fast Page Mode Read Cycle > 


RAS 


CASx 


Address 


Dour 
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tcprH 
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Fast Page Mode Write Cycle 


trasp 
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Address 
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Dour 
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: “HY” or apow 
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RAS Only Refresh Cycle 
tre 
tras 
Vin 
Vii _ 


tapc 


RP 


CAS 
or 
ASx Vie = 
Address 
OH 
OL — 
: “4” or i ed 
Note: WE, Dyy are “H” or “L” 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢« Performance: 


Cycle Time 5 
Fast Page Mode Cycle Time | 40ns | 45ns 


¢ High Performance CMOS process 
¢ Manufactured with 18Mb DRAMS (1M x 18) 


Description 


The 1BM11D2360L is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 2Mx36 high speed 
memory array, and is configured as 2 1Mx36 banks - 
each independently selectable via unique RAS 
inputs. The assembly is intended for use in 18, 36 
and 72 bit applications. It is manufactured with 4 
1Mx18 devices, each in a 400mil TSOP package, 
and is compatible with the JEDEC 72-Pin SIMM 
standard. 


This assembly is intended as a direct replacement 
for 1Mx4-based SIMMs, while significantly reducing 
power dissipation. The use of TSOP packages 


Card Outline 


¢ Single 5V, + 0.5V Power Supply 

¢ Low current consumption 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write parity applica- 
tions. 

¢ Au and Sn/Pb versions available 


allows tighter SIMM spacing (.3” on center). Input 
loading is consistent with 4Mb-based assemblies 
due to the addition of discrete capacitors - maximiz- 
ing compatibility at the system-level. 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 2Mx36 parity SIMM, 
IBM11D2360B, as well as other density, parity and 
ECC-optimized SIMMs. 
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Pin Description Pinout 
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1. DQ numbering is compatible with non-parity (x32) version. 


Ordering Information 


Part Number 


Sn/Pb 4.25” x 1" x .154” 
Sn/Pb 4.25" x 1” x .154” 


A 4.25"x 1"x .154 | 
4.25” x 1" x .154 
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Block Diagram 


DQ0-DQ7, DQ9- DAIE, DQ18 - DQ25, DQ27 - DA34, 
PQ8 PQ17 PQ26 PQ35 
DQ DQ 
aa ies nana 
WE WE ee ee 
RASO RAS ua 
ASO LCAS 
AS1 UCAS 
OE 
RAS2 
AS2 
AS3 
DQ0-DQ7, DQ9-DAIE, DQ18 - DQ25, DQ27 - DQ34, 
PQS PQ17 PQ26 PQ35 
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Truth Table 


Valid Data Out 
Valid Data In 


Valid Data Out 


Valid Data Out 


[pew | ool 
[pew | cot 
Coe [a 
| Row | col Valid Data In 
| Row | NA | 


Valid Data In 
High Impedance 


High Impedance 


iF 
i>) 


Zz 
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Zz 


Vss 


| Parameter | Rating’ =| Units, =| Notes 
Your _Joupurvouegs _————*dtC—as ominvesvomro |v | 


| Po |PowerDissipaon 
| four__| Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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| Veo _|SupplyVotape ts | co ss | 
| Mu _ineutHigh Votiege Te | Meco] vt 


1. All voltages referenced to Vss. 


Capacitance (T, = 0 to +70°C, Vcc = 5.0 + 0.5V) 


Symbol Units 


pC | Input Capacitance (A0-A9) 
Input Capacitance (RAS 


Ci; : | 0 | aa 
RAS) ae a 
| Gx [inputcapaciance GAS) | 
WE 4 ae 

‘D034, PAB, PQIT, PQ26, PAIS) bees 


Input Capacitance (WE) 
Output Capacitance (DQ0-DQ34, PQ8, PQ17, PQ26, PQ35 
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DC Electrical Characteristics (1, =0 to +70°C, Voc = 5 + 0.5V) 
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Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


loot 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjx) 


Ioce2 


3 
> 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode mA 1,3, 4 
(RAS Cycling, CAS 2Vix: tac = trac min) 


loca 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 

(RAS = Vi_, CAS, Address Cycling: tpc = tpg min) 

Standby Current (CMOS) 

Power Supply Standby Current mA 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current p60 | — | ana 


Average Power Supply Current, CAS Before RAS Mode mA 1,3,4 
Mee m= [| — |= 


locs 


loce 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current | RAS | -10 | +10 
Input Leakage Current, any input am 

(0.0 < Vin $ (Vcc < 6.0V)) | tas | -10 | +10 | 
All Other Pins Not Under Test = OV | 40 | +40 | 


Output Leakage Current 
(Dour is disabled, 0.0 < Vour < Voc) 


Output High Level 
H {Output "H" Level Voltage (lout = -5MA @ 2.4V) 


= 
> 


leu) 


low 


Vv Output Low Level 
OF Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


eo) 


a 
De) 
© 

— 


1. Ioc1, loca, loca and Iccg depend on cycle rate. 
2. loci, Iocg depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;,. In the case of Ic¢c4, it can be changed once or less when CAS = Vj. 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (1, = 0 to +70°C, Veco = 5+ 0.5V) 


1. Vjy (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between V\, and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


trac Random Read or Write Cycle Time 
trp RAS Precharge Time 
top 
r 


Units 


110 


| tro | 
| te | ped 

CAS Precharge Time 10 10 
[tee |GASPrechargeTime a ee a 
« |- [= 
[treo 


r 
rte ess Ho Tine Retoencedw AS 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


1 
1 


-70 
Units Notes 


(>) 


ao 
Le] 


Read Command Hold Time to GAS 
Read Command Hold Time to RAS 


Column Address to RAS Lead Time 


Ww 
oi 


| ton | Output Data Hold Time 
CAS to Diy Delay Time 
Output Buffer Turn-off Delay foo | 15 | 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcopa, taa- 

3. Either tacy or taay must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


Parameter 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


AS Setup Time 
AS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


tree [Refresh Period ms 


1. 1024 refreshes are required every 16ms. 
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Read 


are 


CAS 


Address 


Dour Hi-Z 


Hi-Z __ 


trac 


‘ “4” or a le 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


Address 


IN 


Dour 


or ss 
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Fast Page Mode Write Cycle 


taasp tap 


IH— 


IL— 


IH— 


Vin 
Address 
Vit— 


IN 


OUT 


: “14” or a 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


RAS 


tcrp 


tapc 


CAS 


Hi-Z 


WE, Dw are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tras trp 


RPC 


tapc RP 


Vin CHR 


twrH 


DD 


: “HY” or a ag 


Note: Addresses are “H” or “L” 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. MUUMETERS 
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4M x 36 DRAM Module 


Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


-70 


Es 
ne [Von 


tan | Access Time From Address | 30ns | 35 


¢ High Performance CMOS process 


Description 


The 1BM11D4360B is a 16MB industry standard 
72-pin 4-byte single in-line memory module (SIMM). 
The module is organized as a 4Mx36 high speed 
memory array that is intended for use in 18, 36, and 
72 bit parity applications. It is manufactured with 

8 4Mx4 devices, each in a 300mil package, and 

4 4Mx1 devices in a 300mil package. The module is 
compatible with the JEDEC 72-pin SIMM standard. 


Card Outline 


¢ Single 5V, + 0.5V Power Supply 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Optimized for use in byte-write parity 
applications 

Au and Sn/Pb versions available 


The IBM 72-Pin SIMMs provide a high performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include the 4Mx32 non-parity 
SIMM, 1BM11D4320B, as well as other density and 
ECC-optimized SIMMs. 
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Pin Description Pinout 
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1. DQ numbering is compatible with non-parity (x32) version. 
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Ordering Information 


Part Number 
4M x 36 Sn/Pb 4.25” x 1” x .360 


4M x 36 Sn/Pb 4.25” x 1” x .360” 
4M x 36 4.25” x 1” x 360” 
IBM11E4360BA-70 ; 4M x36 - 4.25" x 1” x 360" 
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Block Diagram 
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Truth Table 


Row Column 
ee 


A 
RM SW SE A 


Eary-Write Eary-Write | ValidDatain Data In 
Fast Page Mode - Read: 

7 a eo oc 
Subsequent Cycles Cycles | ValidDataOut | Data Out 


ae 
a SE SC A 
Trew | WA |i petns —— 
ee ee te 


Presence Detect 


OO 
a ee 
Serge Tenpeare ——S*dYSC es «dC 
Ce 
Shor Grout ups Gres sd mn 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


8 
a I BS (2 We 


1. All voltages referenced to Vss. 


Capacitance (T, =0 to +70°C, Voc = 5.0 + 0.5V) 


| symbol | Parameter, | Max | its, | Notes | 
SO 
SS 
ee 


ee a 
ou capasaee WE) ———SSSCSCSC~C~“~S*~‘“‘*~*~srC 
[s | [| 
Te [ 


Ci4 
Output Capacitance (DQ0-DQ34) 
Output Capacitance (PQ8, 17, 26, 35) 
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DC Electrical Characteristics (1, =0 to +70°C, Vec = 5 +0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj,) 


zi 


O}| 2 
i 5 > 

tal | 

es 3 3 
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RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2=Vjx: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V\_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


3 
> 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


“J 


le[e 
3 
> 
w 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vins (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV All others 


Output Leakage Current +10 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
H —_ |Output "H" Level Voltage (lout = -5mMA @ 2.4V) 


Output Low Level 
Output "L” Level Voltage (lour = +4.2mA @ 0.4V) 


= 
> 


1. Ioc1, loca, loca and Iecg depend on cycle rate. 
2. loci, lecg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of I¢cq, it can be changed once or less when CAS = Vy. 
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AC CharacteristicS (1, =0 to +70°C, Voc = 5+ 0.5V) 


1. Vix (min) and Vic (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


130 


0 ef 
Tie [Ris Pecugetm —CSC‘iC PP | tl | 


—s 
on 


tcas 
tasr 


Row Address Hold Time 


—_ 


traH 


tasc |Column Address Setup Time 


Ss 
o1 


tcaH 


20 


taco 


trap RAS to Column Address Delay Time 


_ 
on 


trsH 
tes 
CAS to RAS Precharge Time 
CAS Delay Time from Diy 


—, 


tcrp 
tpzc 
Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


tr 


© 


| teas | GAS Pulse Width | is | — | 
| _tasn [Row Address SetupTime = | | 
| tan [Row Address Hold Time =| 10 | 
| tasc [Column Address Setup Time | | 
| _tcas [Column Address Hold Time | 15] 
| trco |RAStoCASDelayTime =| 
[| _trao _|RAStoGolumn Address DelayTime | 18 | — | 
[_tasy__|RAS Hold Time i | - | 
[tosh [CASHoldTime | 
| tere [CAStoRAS Precharge Time =| 10 | 
| toze [CASDelayTimefromDw | 
|__tr_|Transition Time (Rise andFal) | 8 | 80 
|__twa__|Column Address Hold Time Referencedto RAS —|_ 50 | = — 


tar 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp Is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
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Write Cycle 
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twcs [Write Command Set Up Time 
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toHrR Data Hold Time Referenced to RAS 
Din Setup Time 


tou Din Hold Time 15 


Read Cycle 


Access Time from RAS 


trac 


tcac |Access Time from CAS 


tan Access Time from Address 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, topa, tan. 

3. Either tacy or tary must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


torr 


03H7150 
Page 334 MMDS26DSU-00 
Revised 7/94 


if 


IBM11D4360B 
IBM11E4360B 
Preliminary 4M x 36 DRAM Module 


Fast Page Mode Cycle 


Symbol Parameter Units Notes 
ee 


1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Measured with the specified current load and 100pF. 


CAS Hold Time _ 20 
CHR _|(CAS before RAS Refresh Cycle) 
CAS Setup Time_ 10 10 
CSR 1 (CAS before RAS Refresh Cycle) 

0 


twrap 


5 old Time__ 
WRH _|(CAS before RAS Refresh Cycle) 


[|_twec [RASPrechargetoGASHoldTime | os | — | os | = Toe | 
[_trer_[ReteshPeried CE S| | we PK ce i Tt 


1. 2048 refreshes are required every 32ms. 
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Write Cycle (Early Write) 


tras tap 


Address 
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Fast Page Mode Read Cycle 
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RAS Only Refresh Cycle 
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Preliminary 8M x 36 DRAM Module 
Features 
¢ 72-Pin JEDEC Standard Single-in-Line ¢ Single 5V, + 0.5V Power Supply 
Memory Module ¢ All inputs & outputs are fully TTL & CMOS 
¢ Performance: compatible 


Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Optimized for use in byte-write parity applica- 
tions 

¢ Au and Sn/Pb versions available 


¢ High Performance CMOS process 


Description 


The IBM11D8360B is a 32MB industry standard Two package offerings are available to accomodate 
72-pin 4-byte single in-line memory module (SIMM). system spacing requirements. 

The module is organized as an 8Mx36 high speed 

memory array, and is configured as 2 4Mx36 banks- =‘ The IBM 72-Pin SIMMs provide a high performance, 
each independently selectable via unique RAS flexible 4-byte interface ina 4.25” long footprint. 
inputs. The assembly is intended for use in 18, 36 Related products include the 8Mx32 non-parity 

and 72 bit parity applications. Itis manufactured with © SIMM, IBM11D8320B, as well as other density offer- 
16 4Mx4 devices, each in a 300mil package, and 8 ings and ECC-optimized SIMMs. 

4Mx1 devices in a 300mil package. The module is 

compatible with the JEDEC 72-Pin SIMM standard. 


Card Outlines 
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Version 
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Pin Description Pinout 


RASO - RAS3__—*| Row Address Strobe 
CASO -CAS3 {Column Address Strobe 
WE 
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1 24 


1. DQ numbering is compatible with non-parity (x32) version. 
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Ordering Information 


IBM11D8360BA-60 8M x 36 | 6Ons Sn/Pb 5"x 1"x .360” 
IBM11E8360BA-60 8M x 36 ee ae 5" x 1” x 360” 


4.25" x 1.25" x 360" 
4.25" x 1.25” x 360" 
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Truth Table 


fsendty | KT x CT x CT OX OLX [Hlighimpedanco 
Valid Data Out 


Early-Write L Valid Data In 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle L 


H 
Valid Data In 

cE 

X 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


ae 
= 
a 


High Impedance 


Bs) 
ro) 
ny 
Q. 


few | oar 
ro | 
row | co 
pew | co 
Trew | NA 


High Impedance 


Presence Detect 


za 
QO 


De 
a Mss Vss 
a Yse 
ie eee 


Zz 
z 
| 


1. NC= OPEN, Vgg = GND 


Absolute Maximum Ratings 


Symbol___ | ______Parameter | Rating tits | Notes 


Output Voltage -0.5 to min (Vcc + 0.5, 7.0) 


| Po [Powerbissipaon Pw 
| tour__| Short circuit Output Gurem ee 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when ail banks are active. 


ER IIE LMG TTI SOE PG SAS FET I ES ST SS SL EAI Se CEN EI STII SIE NEL EG IE OILED LIT SLE TTT TE ALT EOE EE EIT ELT ILD EE LEE 
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Recommended DC Operating Conditions (T, = 0 to 70°C) 


_Symbol | Parameter | Min |p Units 


= 
[voc [Sunol SSSS*idtC SY ss |v Yt 
[Vm fish vonage ——SSSC*dC | [ews | 

-0.5 
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DC Electrical Characteristics (1, = 0 to +70°C, Voc = 5 + 0.5V) 


[symbol [Parametr Min [Max [Units [Notes _| 


SOP POSSESSED | ACA Bn SP ES a EEO CSS AE SP I EPEAT AANA TS TN ARCnet SSeS ESET 


Operating Current | 60 f 1464 


Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lcct 


Standby Current (TTL) 
Power Supply Standby Current 


loc *owe 
(RAS = CAS 2 Vin) 


= 
> 


RAS Only Refresh Current os } 60 | — | 1484 

loca Average Power Supply Current, RAS Only Mode mA 1,3, 4 
(RAS Cycling, CAS = Vix: tac = tae min) -70 
Fast Page Mode Current p60 1264 

lcca [Average Power Supply Current, Fast Page Mode mA 1,2,3 
(RAS = V\_, CAS, Address Cycling: tp¢ = tpg min) -70 1104 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


lees 


CAS Before RAS Refresh Current 


Average Power Supply Current, CAS Before RAS Mode = 


loce 
(RAS, CAS, Cycling: tac = tac min) 


-70 
Input Leakage Current RAS 
Input Leakage Current, any input oar 
(0.0 < Viv < (Veo < 6.0V)) 


All Other Pins Not Under Test = OV All others 


Output Leakage Current 
(Dour is disabled, 0.0 < Vour $ Vcc) 


+ 
o> 
© 


let) 


+ 
PO 
io) 
> 


low) 


Output High Level 
OH {Output "H" Level Voltage (loyr = -5mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


° 


Oo cep) 
.— > 
= = 


< < 
z 


1. loci, locos, loc4 and Iocg depend on cycle rate. 
2. loci, lec4g depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;,. In the case of Iccu, it can be changed once or less when CAS = Vix 
4. Refresh current is specified for 1 bank. 
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AC CharacteristicS (T, =0 to +70°C, Voc = 5 + 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume try = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


= eee 


Random Read or Write Cycle Time 128K 128K iesk | ons | 
RAS Precharge Time ars 


AS Precharge Time 


AS Pulse Width 60 
ise ow ain euptne 
eS 
0 
CAS Delay Time from Diy 


Transition Time (Rise and Fall) 
al Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 

2. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
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gz 
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Write Cycle 


Parameter 


Ties [We conmenssetuptne iY oP | 0) Pm] 
Tox [Wie Cnmanatoatine ids | 


too Din Hold Time 


a a 
tacs _ |Read Command Setup Time or 
E50] 


torr |Output Buffer Turn-off Delay 


30 
30 
15 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, topa, taa. 

3. Either tacy or tary must be satistied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Sele [= 
ax 
zoe 


ea 
_ 


Fast Page Mode Cycle 


Access Time from CAS Precharge Eee 65 ee I AO 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Measured with the specified current load and 100pF. 


S 
CAS Setup Time 
AS before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


1. 2048 refreshes are required every 32ms. 
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ea 


CAS 


Address 
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: “LH” 


or bi Bid 


Valid Data Out 


Hi-Z _ 
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Write Cycle (Early Write) 


tras trp 
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Address 


IN 


OH— 


OUT 


: “1H” or i 
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Fast Page Mode Read Cycle 
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tcprRH | 


Address 


Dour 
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Fast Page Mode Write Cycle 


tease tap 


Dour 


: “Ly” or “|” 
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Preliminary 


RAS Only 


RAS 


CAS 


Address 


Dour 


Refresh Cycle 


1H 


IL 


H” or oy Hy 


Note: WE, Diy are “H” or “L” 


tras 


tapc 


RP 
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CAS Before RAS Refresh Cycle 


RC 


tras trp 
Vin — 
V 
Ne Cape 
csR = tapc RP : 
oe t 
Vin _ CHR 
Vir 
twrH 


DD 


; “4” or oe i 


Note: Addresses are “H” or “L” 
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Layout Drawing (IBM11D8360BA) 
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72 Pin SIMMs 
- ECC 


= === IBM11D1400BA IBM11D1370BA 
on IBM11E1400BA IBM11E1370BA 


1M x 36/1M x 40 DRAM Modules 


Features 

¢ 72-Pin JEDEC Standard Single-in-Line ¢ Optimized for use in ECC applications 
Memory Module ¢ High Performance CMOS process 

¢ Performance: ¢ Single 5V, + 0.5V Power Supply 
P| 70 ¢ All inputs & outputs are fully TTL & CMOS 

compatible 
trac RAS Access Time | 60ns | Os ¢ Fast Page Mode, Read-Modify-Write cycles 
20ns 


[bcs Te Fm Aton [sn a 
110ns}130ns 
x Fst Page Noe Gye Te] sone 


Description 


- Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 Addressing (Row/Column) 

¢ Au and Sn/Pb versions available 


The ECC-Optimized SIMMs, IBM11D1370BA and tions with extended error correction capabilities. The 
IBM11D1400BA are 4MB industry standard 72 pin modules are manufactured with 9 or 10 1M x 4 
4-byte single inline memory modules (SIMMs). The devices, each in a 350 mil package, and are com- 
Modules are organized as 1M x 36/40 high speed patible with the JEDEC 72-pin SIMM standard. 
memory arrays, and are configured as a single 1M x . . . 

36/40 bank. The 1M x 36 assembly is intended for —-‘/Ne IBM 72-pin SIMMs provide a high-performance, 


use in 8 byte applications, typically having 64 data flexible 4-byte interface in a 4.25” long footprint. 


and 8 check bits (64/72 code). The 1M x 40 assem- Related products include other density offerings and 
parity SIMMs. 


bly is applicable to 4 byte applications with 32 data 
and 7 or 8 check bits (32/39 code), or 8 byte applica- 


Card Outline 
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Pin Description Pinout 


Tee foupttnae 
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fet ba 
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4.25” x 1” x .360” 


4.25" x 1” x .360 
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rc a oT See 7 
CAS RAS WE OE 
pa3se-———_pa 


DQ37————, DQ2 D9 


NOTE: D9 IS NOT USED IN X36 SIMM 


VCC aa a eae DO - D9 
AO - A9: DRAMS DO - D9 


AO - AQ 
vss —¢———_——- D0- D9 
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Truth Table 


EEE EE Eee 
ac A Ss Oe A 


EaryWite Valid | Valid Data in In 


Valid Data Out, 
Fast P Mode-Read 
asi Fage Mode-nea Valid Data Out 
1st enero aaaaae 


Subsequent Cycles Cycles | Valid Data Out | Data Out 


Fast Page Mode-Write Valid Data In 
1st cycle 


Valid Data Out, 


Fast Page Mode 
Read-Modify-Write: L HL H->L LH Col Valid Data in 
1st cycle 

Valid Data Out, 


alia Refresh = Ta High Impedance 


Presence Detect 
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Storage Temperature -55 to +125 °C 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


Recommended DC Operating Conditions (T, = 0 to 70°C) 


Input Capacitance (OE) 
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TTY | 


1M x 36 DC Electrical Characteristics (1, = 0 to +70°C, Vec = 5+ 0.5V) 


[Symbol | Parameter | Min | Max | nits | Notes 


EES PUSESSRRSRRCUCS | ARS ESTE TEE TST URTICACEAE ETB FD I RE ES ALS GSAT YT SEES i EEE TE 


Operating Current 
loct Average Power Supply Operating Current 

(RAS, CAS, Address Cycling: tac = tac min) 

RAS Only Refresh Current PO. od ee | 1080 
loca Average Power Supply Current, RAS Only Mode 

(RAS Cycling, CAS 2 Vix: tac = tac min) 972 

Fast Page Mode Current | es 
loca Average Power Supply Current, Fast Page Mode 

(RAS = V_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 


(RAS, CAS, Cycling: tac = tac min) -70 


Input Leakage Current 
Input Leakage Current, any input 
1) 1(0.0 < Vin S$ (Voc < 6.0V)) 
All Other Pins Not Under Test = 0V RAS, CAS 
-10 
2.4 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Vin) 


ef 
> > 


2 1m 
oiin 
o}]a 
3 
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a 
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50 
om 
se) 
m= 
am 
Q ! 
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Oo oO 
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Output Leakage Current 
Ot) (Dour is disabled, 0.0 < Vout $ Vec) 
V Output High Level 
Output "H" Level Voltage (lour = -SmA @ 2.4V) 
V Output Low Level 
ig Output "L" Level Voltage (loyr = +4.2mA @ 0.4V) 


1. Ioc1, locs, loca and Iecg depend on cycle rate. 
2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Iccy, it can be changed once or less when CAS = Vj, 


Glo 

NJ 

3 
E ie 
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1M x 40 DC Electrical Characteristics (1, =0 to +70°C, Vcc = 5+ 0.5V) 


symbol | Parameter | Min | Max | Units | Notes 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


loct 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vin) 


lece 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


Average Power Supply Current, Fast Page Mode 1,2,3 
(RAS = V_, CAS, Address Cycling: tpc = tpe min) - P| 700 
Standby Current (CMOS) 


Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


loca 


loca 


Ices 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


loce 


Input Leakage Current OE, WE, 
Input Leakage Current, any input ADDRESS 


iY 10.0 < Viv (oo < 6.0V)) 
All Other Pins Not Under Test = OV RAS, CAS 


+ 
_— 
© 
A 
= 
> 


Output Leakage Current 10 
(Dour is disabled, 0.0 < Vout < Vec) 

Output High Level 24 
Output "H" Level Voltage (lout = -5mA @ 2.4V) ; 


fe) 


< < = 
elelefelelfelelefe 


Output Low Level 
Output "L" Level Voltage (loyr = +4.2mA @ 0.4V) 


e 


1. loci, lees, lecg and Iocg depend on cycle rate. 
2. Icoc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj. In the case of Iccu, it can be changed once or less when CAS = Vi, 
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AC Characteristics (T, =0 to +70°C, Voc = 5+ 0.5V) 

1. Vix (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume t; = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


10 


top AS Precharge Time 


AS Pulse Width 
tcas 
Row Address Setup Time 
tRaH 


tasc |Column Address Setup Time 


© 


tcaH |Column Address Hold Time 


Be) 0 oO 
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5 =a 
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trop 


AS to Column Address Delay Time 


al | 3 
| 


tRsH AS Hold Time 


“ 
” 


osu AS Hold Time 


AS to RAS Precharge Time 


oO 


torp 


| 2) 
a 


E to Diy Delay Time 
E Delay Time from Din 


= O| 
> 
2) 
O 
O 
ry 
< 
= 
3 
® 
° 
3 
D 
Z 


tpzc 


tar Column Address Hold Time Referenced to RAS 


tr 


on 


Transition Time (Rise and Fall) 


. Operation within the taop (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Symbol Parameter 


lwes 


tweH 


tRwe 


1. twos, tawo, tcwo: tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tayo 2 tawo(min.), tewo 2 tewo(MiN.), tawo 2 tawp(min.) and tcpw 2 tcpy(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


nen fF SS SS 
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Read Cycle 


Symbol Parameter 


“J 
i) 


trac 


oon, 


G “= 


tcac [Access Time from CAS 


w 


aa __ {Access Time from Address 

Access Time from OE 

tres 

tacy |Read Command Hold Time to CAS 


tany | Read Command Hold Time to RAS 


tra. [Column Address to RAS Lead Time 
tca. {Column Address to CAS Lead Time 
te_z |CAS to Output in Low-Z 


OE Setup Time prior to RAS 


tou Output Data Hold Time 


toHo [Output Data Hold Time from OE 


ok, 


torr Output Buffer Turn-off Delay 


_ 
oO 


RAS Hold to Output Enable 


ol, 


oo 
on $3) 


tcpp |CAS to Dixy Delay Time 


on, 


Output Buffer Turn-off Delay from OE 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa, toea- 

. Either tacy or taay must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 
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Fast Page Mode Cycle 


Symbol Parameter 


Fast Page Mode Cycle Time 
Lene | Fast Page Mode RAS Pulse Width 


RAS Hold Time from CAS Precharge 


tcpa | Access Time from CAS Precharge 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Measured with the specified current load and 100pF. 
3. Access time is determined by the latter of trac, tcac, topa, taa, toca. 


Read-Modify-Write Cycle 


Parameter 


Read-Modify-Write Cycle Time ) 160 | 
Pa RAS to WE Delay Time | 90 | 
CAS to WE Delay Time 


Column Address to WE Delay Time p55 
OE Command Hold Time 


1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo = tawo(Min.), tewo = tewo(min.), tawo 2 tawo(min.) and tepw > tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 
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TT | 


Fast Page Mode Read-Modify-Write Cycle 


ml epee |= 


Fast Page Mode Read-ModifyWrteCyeleTime | @s_ | — | 90 | — | ins | 
[teow _| WE Delay Time from CAS Precharge p- |] -~]-~tT-tw di 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 


Refresh Cycle 


Parameter 


; CAS Hold Time 15 15 
CHR (GAS before RAS Refresh Cycle 
CAS Setup Time 
tcsR | = eaneee 10 
(CAS before RAS Refresh Cycle 


1. 1024 Refreshes are required every 16ms. 
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Read Cycle 


tras tap 


Address 


torr 


toez 


our Hi- Valid Data Out Hi-Z ____ 
OL — 
trac = 
- a or as ea as 
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Write Cycle (Early Write) 


Cc 


Hi-Z 


‘ “1H” or is Aa 
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Write Cycle (Late Write) 


tac 
tras tap 
Vin — 
AS 
Vi = 
Vin — 
CAS 
Vii — 
ress 
toEH 
topo ton 
t 
se a tour 
Ls 
IN i- #\| Valid Data In 
OH— sis 
Dour i- I- 
OL— 
:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write Cycle 


tawe 


Address 


Vou- ; Hi 2* 
Dour Hi-Z [Dour — 
Voi - 
trac 
toro 
:“H" or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


RAS 


CAS 


ress 


IN 


Dour 


: “Ay” or od tg 
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trasp tap 


: “4” or 5 
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Fast Page Mode Read-Modify-Write Cycle 


trasp trp 


Address 


: “4” or ead 
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RAS Only Refresh Cycle 
tac 
: tras trp | | 
Vin — | | 
A 
tapc RP 
Vides | 
CAS 
Von ae 
Dour " 
Vo. — 
: “Ld” or bs ae 
Note: WE, OE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


vel tcsr tepc tcrp 


HR 


P 


twrH 


7 “|” or “LE 


Note: Addresses are “H” or “L” 
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Layout Drawing (IBM11D1400BA) 


107.95 


4.25 


101.190 


1.00 


oe8 " " = PITCH 
.250 


1.00 WIDTH 


3.75 REF. 


NOTE: All dimensions are typical unless otherwise stated. MULUMETERS 


8189247 
Page 384 MMDS33DSU-00 
Revised 7/94 


== === IBM11D2400BA IBM11D2370BA 
= IBM11E2400BA IBM11E2370BA 


2M x 36/2M x 40 DRAM Modules 


Features 


Optimized for use in ECC applications 

High Performance CMOS process 

Single 5V, + 0.5V Power Supply 

All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode, Read-Modify-Write cycles 
Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 


Au and Sn/Pb versions available 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


e e e e 


tec 


Description 


The ECC-Optimized SIMMs, IBM11D2370BA and and 7 or 8 check bits (32/39 code), or 8 byte applica- 
IBM11D2400BA are 8MB industry standard 72 pin tions with extended error correction capabilities. The 
4-byte single inline memory modules (SIMMs). The modules are manufactured with 18 or 20 1M x 4 
Modules are organized as 2M x 36/40 high speed devices, each in a 350 mil package, and are compat- 
memory arrays, and are configured as 21M x 36/40 _ ible with the JEDEC 72-pin SIMM standard. 

banks - each independently selectable via unique ; 

RAS inputs. The OM x 36 aS enbly is intendee for The IBM 72-pin SIMMs provide a high-performance, 


use in 8 byte applications, typically having 64 data flexible 4-byte interface in a 4.25” long footprint. 


and 8 check bits (64/72 code). The 2M x 40 assem- Related products include other density offerings and 
parity SIMMs. 


bly is applicable to 4 byte applications with 32 data 


Card Outline 


EARS I ae a Ne a Se NEI a I ee a a A A ED ER SER MEL TR Sed a 
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Pin Description Pinout 


[SE ouput nate 


[= fooe [fee | ave foams] oe ooze] Joos 
r= foor [= fae_[ 2 ars] [ies [ane] foe 
afar a [|e fas] fos 


1 


ol 


S pl ala; alta 
Bs) 
> 
Q 
re) 
~) 
9) 
i) 
oD 


Oo 
9) 
0 
Ni 


O 
is) 
Ni 


we] 
O 
co 
zi2z 


oO on} Oo o1 
ice) N | & w 


Lo) 
O 
a 
SS 
oh 


o> 
< 

Q 

O 


oO 
O 
o 
Oo 
O 
nN 
co 


Sy) 
2 


Oo 
O 
NEN | SN [ep] 
po, — ft © ~“N 
Uv 
Oo 
(a) ig) 
ie) 


NO NO RO nO NO —_ _ 


is 
re 
cs 
fe 


P>iZzi<|] VO 


1. DQ36 - DQ39 are NC for x36 SIMM. 


Ordering Information 


TBwribearoeaco «ance [om | Suro | azexrxoo [ 
fawrsoesroea7o ‘| awxae [| roms | Swo | aasrarxaom | 
jeuvvezsroeaco | exces me | mn | asx xem | 
jewvvezsroea7o «| ase «om | mn | asx | 
jewvvoeeooeaco ‘| axa | ome | Sno | asixrxsem | 
[euvvo2e006A70 «| axa om | Sam | azexrxae | 
[ewvvezacoeaso daw | mn | ase | 
jawvvezanoea7o «| axa om | av | aaeixrxoom | 


Sa a NEE TT TIE LIE TT TCL TLE I TI IH STIL NEIDIO EOI IIE OED OIE BOE I OT TENE IE IEEE CIEL TEL TTP T ELSE IE I ETE II IOC LEE LEE LEO LLL LED TELE DE EINER DESL ETD, 
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passe-———_{pa1 


DQ37 DQ2 D9 


NOTE: D9 AND D19 ARE NOT USED IN X36 SIMM 


VCC —s————~ D0- D9 
AO - A9: DRAMS DO - D19 
vss —d——_——_- D0- D19 


AO - A9 
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<at| 


Truth Table 


Row Col 
wee [oe [om [om [i [aa [nom 


a 
a a 
a 


Valid Data Out, 
Valid Data In 
Fast Page Mode-Read L HoL H L Valid Data Out 
ist cycle 
Fast Page Mode-Write L HoL L x Valid Data In 
1st cycle 


Valid Data Out 
Subsequent Cycles HL N/A Valid Data In 
Fast Page Mode 
Read-Modify-Write: L HoL HoL Lou Nae ne 
1st cycle 
Subsequent Cycles HoL ASt L+H N/A Valid Data Out 


High Impedance 
CAS-Before-RAS Refresh HL High Impedance 
Presence Detect 


ECC (ECC Optimized SIMM) 
PD1 


PD2 
PD3 
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Power Supply Voltage -0.5 to +6.5 
Input Voltage -0.7 to Voc + 0.7 a ae re 


Short Circuit Output Current a ee ee ee ee 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Recommended DC Operating Conditions (T, = 0 to 70°C) 


Symbol | Parameter Min | typ | Max | units | Notes _ 


| Voc [SupplyVotage tC i‘; AS TO OT | Tt 
a OO 


1. All voltages referenced to Vss. 


Capacitance (T, = 0 to +70°C, Voc = 5.0 + 0.5V) 


[Symbol | Parameter | x86 Max | x40 Max _| Units | Notes _ 


P61 [rps Gapacirce wom) er 
[Go [np Cepacience SCR) ————SC~C~“‘“dtCSCSSYSC | 
[eo npn capactnce WE SSCSC~‘idtC wr 
OC 
PS 
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2M x 36 DC Electrical Characteristics (1; =0 to +70°C, Vocg = 5+ — 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


— 
w 
oS 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,, CAS, Address Cycling: tpco = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current__ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
WL) 10.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


ot Leakage Current 
Oe) (Dour is disabled, 0.0 < Vout < Voc) 


Output High Level 
Output "H" Level Voltage (lout = -S5MA @ 2.4V) 


-180 


Output Low Level 
Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


Q 


1. locos, loos, loca and Icocg depend on cycle rate. 

2. Ioc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V).. In the case of Iocq, it can be changed once or less when CAS = Vi, 
4. Refresh current is specified for 1 bank.. 
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2M x 40 DC Electrical CharacteristicS (1, =0 to +70°C, Voc =5+ — 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


3 
> 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vin: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 

Power Supply Standby Current 

(RAS = CAS = Vec - 0.2V) 

CAS one RAS Refresh Current___ 1220 

ae ower Supply Current, CAS Before RAS Mode 
KS Cycling: tac = tac min) 1100 

Input Leakage Current 

Input Leakage Current, any input 

KL) (0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vec) 


-200 +200 


= 


+100 


— 


low) 


Output High Level 
Output "H" Level Voltage (lour = -5MA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


Q 


1. Ioc1, loca, loca and Iccg depend on cycle rate. 

2. Ioc1, loc4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V),. In the case of Iccu, it can be changed once or less when CAS = Vin 
4. Refresh current is specified for 1 bank.. 


Te a as 
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AC CharacteristicS (1; =0 to +70°C, Voc = 5+ 0.5V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 


Vi , 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 


3. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (common Parameters) 


—s 
Oo 


AS Hold Time 
AS Hold Time 


—_ 
on 


Delay Time from Diy 


AS Delay Time from Din 


. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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SN 
[nor foie conmandiastine id | — p= | — | ~ | 
ie ie onraahaas——o P e f 
SC I CE 
Dutedtme Sid | — | | 


1. twos, tawo, tewp, tawp. and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewo 2 tewn(Min.), tawp = tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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ay | | 


Read Cycle 


Parameter 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toe. 

. Either tacy or tan must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (Max) and toez (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


—a pf me f a fo 
Nh | PM | NM TM 
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Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Measured with the specified current load and 100pF. 
3. Access time is determined by the latter of trac, tcac, tcpa, taa, toca. 


SN 


1. twos, tawo: tcwo; tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twces = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tcwp 2 tewp(min.), tawp 2 tawo(Min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 
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Fast Page Mode Read-Modify-Write Cycle 


tprawc [Fast Page Mode Read-Modify-Write Cycle Time 
tcpw |WE Delay Time from CAS Precharge 


AA ENCOSOCESRENEATCSRCAASEGED |i PSD FER: SSE IRR  R A EE  N N SaE LAA Ae! NEES ERMAN CAE GROTON CRT 


AS Setup Time 


AS before RAS Refresh Cycle 
Ss 


|e [fs he as EX ES ERE ES 
CAS before RAS Refresh Cycle 

[tree i ee | Ses 

|_tacr_|RefreshPeiod CT | th | ~~ | ts | is | ot 


-~ 
'¢) 
” 
ms) 

Ss 


~~ 


Hold Time 
(CAS before RAS Refresh Cycle 


tapc |RAS Precharge to CAS Hold Time 
Refresh Period 


1. 1024 Refreshes are pein’ every 16ms. 
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Read Cycle 


tras tap 


1H — 


Address 
IN 
OH— 
OUT Valid Data Out Hi-Z 
OL — 
t 
RAC ts 
. “1H” or | (Ee isis 
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Write Cycle (Early Write) 


tac 
tras tre 

Vin 
RAS 

Viv 

tcrp 

Vin | 
CAS 

Vit 

tasr i 
f ices 
Address Column 


Valid Data In 


Hi-Z 


: “tH” or =| Ng 
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Write Cycle (Late Write) 


H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write Cycle 


trwe 


tras the 


* * 
Dour BieZ 


trac 
< loro 


:“H" or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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trasp 


Vin _ toprH 


Address 


: “L4” or ag 
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(Sn Sr SS SSS SS Sl ESS Sn SSS 


Fast Page Mode Write Cycle 


trasp tap 


1 
i 
Hl 


Vin = 


Address Column N 


Vii - 


: “4” or ba Cag 
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Fast Page Mode Read-Modify-Write Cycle 


trasp 


or “ L” 
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RAS Only Refresh Cycle 
tac 
tras tap 
Vin— 
RAS 
Vit = 
tapc tcrp 
CA 
tra 
tasr 


Address 


: 4" or ss Hs 


Note: WE, OE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


= tcsr trec tcrp 


HR 


Pp 


twrH 


Note: Addresses are “H” or “L” 
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Layout Drawing (IBM11D2400BA) 


4.25 


101.190 


3.983 
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" = PITCH 
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.039 
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1016 
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NOTE: All dimensions are typical unless otherwise stated. MUMETERS 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
e Performance: 


trac |Cycle Time 


Fast Page Mode Cycle Time | 40ns | 45ns 


¢ Optimized for use in ECC applications 


Description 


The ECC-Optimized SIMMs, IBM11D4370C and 
IBM11D4400C are 16MB industry standard 72 pin 4- 
byte single inline memory modules (SIMMs). The 
Modules are organized as 4M x 36/40 high speed 
memory arrays, and are configured as a single 4M x 
36/40 bank. The 4M x 36 assembly is intended for 
use in 8 byte applications, typically having 64 data 
and 8 check bits (64/72 code). The 4M x 40 assem- 
bly is applicable to 4 byte applications with 32 data 


Card Outline 


¢ High Performance CMOS process 

¢ Single 5V, + 0.5V Power Supply 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode, Read-Modify-Write cycles 
Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 
10/10 Addressing (Row/Column) 

Au and Sn/Pb versions available 


and 7 or 8 check bits (32/39 code), or 8 byte applica- 
tions with extended error correction capabilities. The 
modules are manufactured with 9 or 10 4M x 4 
devices, each in a 400 mil package, and are compat- 
ible with the JEDEC 72-pin SIMM standard. 


The IBM 72-pin SIMMs provide a high-performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include other density offerings and 
parity SIMMs. 
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Pin Description 


| «RASO Row Address Strobe 
CASO Column Address Strobe 


[We [react nput 
[OE Jou erate 
ves (rina 


ha 


pas 
pos 
par 


1 


<= 
oO 
oO 


fo — NO FT NT NOE s*~ | ss | st a 
orermoiszt_-tofoyt O©TNI o 
Oo 
O 
fee) 


Ordering Information 


Part Number 
IBM11D4370CA-60 
IBM11D4370CA-70 
IBM11E4370CA-60 
IBM11E4370CA-70 


IBM11D4400CA-60 
IBM11D4400CA-70 
IBM11E4400CA-60 
IBM11E4400CA-70 


gis 


ae 
ras fore] «Yoo [se [oons] es [paar 


pan [ fae_[ [oar] m [oz e focal a [oa 
par | fae_[ ar feos] mf |e Joe] «paw 


~ ond, 
oO 


4.25” x 1" x .360” 
4.25” x 1” x 360” 
4.25” x 1” x .360” 
4.25” x 1” x .360” 
4.25” x 1” x .360” 
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Block Diagram 


WE OE 


NOTE: D9 iS NOT USED IN X36 SIMM 


vcc oe DO - D9 
AO - A1i DRAMS D0 - D9 


AO-A11 
vss —-d—____- po- pg 
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Truth Table 


a Ss 
a 
Eeywiis «| tf tft | | row | cor | visa 


: Valid Data Out, 
Ist erat 


Subsequent Cycles Cycles Valid Data Out 


Fast Page Mode-Write Valid Data In 
1st cycle 

Subsequent Cycles Valid Data In 

Valid Data Out, 

Valid Data In 

Valid Data Out, 

Subsequent Cycles HL Valid Data In 


CAS-Before-RAS Refresh High Impedance 
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1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


pV Input High Voltage 
| Va | Input Low Voltage 


1. All voltages referenced to Vss. 
2. Vinmay overshoot to Vcc + 2.0V for pulse widths < 4.0ns (or Vcc + 1.0V for < 8.0ns) and V;, may undershoot to -2.0V for pulse 
widths < 4.0ns (or -1.0V for < 8.0ns). Pulse widths measured at 50% points with amplitude measured peak to DC reference. 


Supply Voltage | 45 | 50 | 55 | ve | 1 | 
Vin | 
Vit 


Capacitance (Tj =0 to +70°C, Voc = 5.0 + 0.5V) 


Units 
[te [aur cepacience SCH ——CSCSCSC~‘dCi YC 
SO 

! 


3 
nS 
i 
[ev Capetenen BH 
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4M x 36 DC Electrical CharacteristicS (T, =0 to +70°C, Voc = 5+ 0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vin: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout $ Vec) 

Output High Level 

H _|Output "H" Level Voltage (lour = -5MA @ 2.4V) 


ie} 


Output Low Level 
OL —_- | Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. loci, Ioc3, loca and Iccg depend on cycle rate. 


+ 
8 
pn 3 3 


3 
> 


; 
ale 


a 
~J 
$3] 


RAS, CAS 


> 

oA | 
m= 

am 

oD 


+ 
_s 
So 
ee 
> 


2. lect, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iccq, it can be changed once or less when CAS = Vi; 
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4M x 40 DC Electrical Characteristics (1, =0 to +70°C, Vec = 5 + 0.5V) 


Symbol 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lect 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vin) 


Icce 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vix: tac = tac min) 


loca 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tec min) 
Standby Current (CMOS) 

Power Supply Standby Current 

(RAS = CAS = Voc > 0.2V) 


Ices 


CAS Before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 
(RAS CAS. Cycling: tac = tac min) 

Input Leakage Current 

Input Leakage Current, any input 

KL) (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 


lot) | (Dour is disabled, 0.0 < Vour < Vec) 


Output High Level 
OH —_|Output "H" Level Voltage (lour = -5mMA @ 2.4V) 


i 


Vv Output Low Level 
OL —_- | Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


1. Ioc1, lecs, Ioc4 and Iocg depend on cycle rate. 


NX 
oO 


(>) 


> 

oA 

6 os “NI 
m = © 
am 

p- 


RAS, CAS 


2.4 


2. Icc1; lecg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj. In the case of Icc4, it can be changed once or less when CAS = Viy 


-“ 
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AC Characteristics (T, =0 to +70°C, Voc = 5+0.5V) 


1. Vin (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj; and 
Vit. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 


3. AC measurements assume t; = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Parameter 


— 
So 

oO 

A 

© 

A 


_ 
on 


— 
163] 
w 
a 


— 
o1 


a 


Le) 
eos 
ze 
Lae 
Eas 
Le 
ed 
| 20 | 
ae 
deed 
| 60 
oa 
ae 
Es 
La 
— 


w 
oO 


. Operation within the tacop (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. Either tcpp or topp must be satisfied. 

. Either tpcz or tpzo must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs > twceg(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewo 2 tewo(min.), tawo 2 tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


15 


oO 


Access Time from Address 
Access Time from OE 


nO 


N 


tepp CAS to Diy Delay Time 
Output Buffer Turn-off Delay from OE 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac. topa, taa, toEA- 

. Either tacy or taay must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 


30 
3 


tcac |Access Time from CAS 


i) 


(=) 


— 
Nh 
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1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa: taa, toga. 


Time RRSi0 WE Demy Te 
[te [Cour Adesso WECaeyTne 


OE Command Hold Time 


1. twes, tawo, tcwo, tawp; and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tewo 2 tewo(min.), tawo 2 tawn(Min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


1. twes, tawo, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tewp 2 tewo(min.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 
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Refresh Cycle 


AS Setup Time 
(CAS before RAS Refresh Cycle 


trer |Refresh Period 
1. 4096 Refreshes are required every 64ms. 
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Read Cycle 


ee 


res 
so 


trac 


: do i or a Aa 
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Write Cycle (Early Write) 


| 


tac 
tras tre 
Vin 
I 
Vin 
CAS 
Vi 
Vin 
Address 
IN alid Data In 
OH—- 
Dout 
oL — 
: i or aon 
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rite Cycle (Late Write) 


tras 


Dour 2L: 
:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write Cycle 


tawe 


tras 


Address 


Hi-Z Hi-Z* ___ 


trac 
toro 


:“H” or“L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Vin _ tcprH 


Address 


D OUT 


: “Ay” or a gs 
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Fast Page Mode Write Cycle 
trasp tap 


Dour 


: a or “Le 
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Fast Page Mode Read-Modify-Write Cycle 


trasp 


tawt 


| 
Vin — 


Address 
Vi 


Dour 


: “HH” or “|” 


8189249 Page 425 
MMDS35DSU-00 
Revised 7/94 


IBM11D4370C IBM11D4400C 
IBM11E4370C IBM11E4400C 
4M x 36/4M x 40 DRAM Modules 


RAS Only Refresh Cycle 


IH — 


IL — 


Address 


Von — 


Dour 
Vor — 


: “H” or a Be 


Note: WE, OE, Dy are “H” or “L” 


thas 


trec 


RP 
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CAS Before RAS Refresh Cycle 


tac 
tras trp 
Vin — 
RAS 
Vi — tapc 
—*| tcsr tape tcrp 
P 
HR 
Vin — 
AS 
Vit — 
twrH 
twrap 


:“H” or “L” 


Note: Addresses are “H” or “L” 
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Layout Drawing (IBM11D4400C) 


107.95 


4.25 


101.190 


1.00 WIDTH 


3.75 REF. 


NOTE: All dimensions are typical unless otherwise stated. MUUMETERS 
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Features 


¢ 72-Pin JEDEC Standard Single-In-Line 
Memory Module 
¢ Performance: 


Cd 
inc] S pesws Tre [cone | TO 


¢ Optimized for use in ECC applications 


Description 


The ECC-Optimized SIMMs, IBM11D8370C and 
IBM11D8400C are 32MB industry standard 72 pin 4- 
byte single inline memory modules (SIMMs). The 
Modules are organized as 8M x 36/40 high speed 
memory arrays, and are configured as 2 4M x 36/40 
banks - each independently selectable via unique 
RAS inputs. The 8M x 36 assembly is intended for 
use in 8 byte applications, typically having 64 data 
and 8 check bits (64/72 code). The 8M x 40 assem- 
bly is applicable to 4 byte applications with 32 data 


Card Outline 


High Performance CMOS process 

Single 5V, + 0.5V Power Supply 

Ail inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode, Read-Modify-Write cycles 
Refresh Modes: RAS-Only and CBR 

4096 refresh cycles distributed across 64ms 
12/10 Addressing (Row/Column) 

Au and Sn/Pb versions available 


and 7 or 8 check bits (32/39 code), or 8 byte applica- 
tions with extended error correction capabilities. The 
modules are manufactured with 18 or 20 4M x 4 
devices, each in a 300 mil package, and are compat- 
ible with the JEDEC 72-pin SIMM standard. 


The IBM 72-pin SIMMs provide a high-performance, 
flexible 4-byte interface in a 4.25” long footprint. 
Related products include other density offerings and 
parity SIMMs. 
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Pin Description 


ee 
es 
ee 


1s 
O 
@ 
Ni 


DQ38 


we 
OE 
Vec 
Vss 
NC 
ECC, PDi1 - 


DQ36 - DQ39 are NC for x36 SIMM. 


ss 


a2srxi"x.360” | 
425"xi"x.360" | | 
| Au | 4astxtex.zeor fo 
4.25"x1"x.360" | | 
4.25” x 1” x .360” oat 
; mem 
ae 


u 
4.25" x 1” x 360" 
4.25" x 1" x .360” 
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Block Diagram 


WE 


CASO 


RAS 


WE OF 


iain? Dana ERROR 
CAS RAS 


pba3s6e-————_|pa1 
DQ37—————_ Da2 D9 


Cael 


NOTE: D9 AND D19 ARE NOT USED IN X36 SIMM 


Vcc Se oe DO - D19 
AO - A11: DRAMS DO - D19 


AO - Att 
vss —d————_- D0- D19 
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Truth Table 


a GB OO 


ee 

[om Lm | | 

Le ee sn 
if oat | te 

: 

x [Row [Na 


Valid Data Out, 
Valid Data In 
Valid Data Out, 
Valid Data In 
High Impedance 


Subsequent Cycles H 


RAS-Only Refresh a ae ae ae X 
GAS-Before-RAS Refresh H 


Presence Detect 


ECC (ECC Optimized SIMM) 


Pee a a a EE 
64G2159 
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VIN Input Voltage -0.5 to min(Vcec + 0.5, 7.0) 


Vout Output Voltage -0.5 to min(Voc + 0.5, 7.0) 


Storage Temperature -55 to +125 


louT Short Circuit Output Current a a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Recommended DC Operating Conditions (T, =0 to 70°C) 


1. All voltages referenced to Vss. 
2. Vin may overshoot to Voc + 2.0V for pulse widths < 4.0ns (or Vcc + 1.0V for < 8.0ns) and V,, may undershoot to -2.0V for pulse 
widths < 4.0ns (or -1.0V for < 8.0ns). Pulse widths measured at 50% points with amplitude measured peak to DC reference. 
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8M x 36 DC Electrical Characteristics (T, = 0 to+70°C, Vcc =5 0.5V) 


| Symbol fo Parameter Min | Mex | trite | Notes _| 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vi) 


loce 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vin: tac = tac min) 


loca 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V,,, CAS, Address Cycling: tpco = tpc min) 


Standby Current (CMOS) 


Power Supply Standby Current 


loes mA 
(RAS = CAS = Vec - 0.2V) 


i TR CAS Before RAS Refresh Current__ 8 | 


—_ 
ad 
& 


Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current -180 +180 
Input Leakage Current, any input 
KL) (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout < Vcc) 
Output High Level 
Output "H" Level Voltage (lout = -SmMA @ 2.4V) 
Output Low Level 
Output "L” Level Voltage (lout = a 2mA @ 0.4V) 


. loci, loca, loca and Iocg depend on cycle rate. 
loc1, loca depend on output loading. Specified values are obtained with the output open. 


3. Address can be changed once or less while RAS = V),. In the case of Iccu4, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for 1 bank. 
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-afl 


8M x 40 DC Electrical CharacteristicS (1, =0to+70°C, Voc =5 0.5V) 


A 


Operating Current 870 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lect 
770 


Standby Current (TTL) 
Power Supply Standby Current 


loce2 “owe 
(RAS = CAS 2 Vin) 


G 
> 


RAS Only Refresh Current 870 


Average Power Supply Current, RAS Only Mode 


(RAS Cycling, CAS 2 Vix: tac = tac min) 770 


a 
> 


Fast Page Mode Current 77 
Average Power Supply Current, Fast Page Mode 


(RAS = Vit CAS, Address Cycling: tec =tpc min) 


1,2,3 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


lccs 


5] = 
Oo 
s | 
> 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


loce 


~N | © 

So] N 

o}]°o 
om 
w 
PAS 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


i) 


+ 
ng Ne) 

ro) 
o Oo 
= : 
> > 


RAS, CAS -100 


+100 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Voc) 


lot 


ils 
oO 
o 
oj 
af 
3 
> 


Oo @) 
@) 2) 
5 ao 


Output High Level 
OH | Output "H" Level Voltage (lour = -5MA @ 2.4V) 


20 
2.4 


Ouiput Low Level 
OL —_- | Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


ele 
E 


< 


1. Ioc1, loca, Ioc4 and I¢cg depend on cycle rate. 
2. lcci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;.. In the case of Iogq, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (1, =0 to+70°C, Vec=5 0.5V) 


1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


110 
RAS Precharge Time 


tcp CAS Precharge Time 


~~ 
oO 


tcas 


ress Setup Time 


qBEIE 
=S=il=ji nila 
>;iriwvuiev 
alatlele 
QI1Qignin 
9 o | o 
o =| 
272 
ek >/|> 
a 
=} 
3 
70) 

on 


tasc {Column Address Setup Time 
tcaH 


trop 


on 
w 
(>) 


= 
163) 


WwW 
Oo 


to Column Address Delay Time 
AS Hold Time 
Hold Time 
to RAS Precharge Time 


tasH 


Iosu 


all all & 
Ol] MIT 


tcrp 


a 
o1 


E to Din Delay Time 


E Delay Time from Din 


tee | 40 
[ter wy 
teas , peo 
[teas , 
[tase a4 
tea I 
| tasc ae 
[tern [Column Address Hold Time 8 
[eco |RAStoCAS DelayTime | 
tex 
[ten zoe 
[tes < ey 
[tere Les 
[tooo 
| toz0 ae 
| teze , Ez 
pte ) cae Ocal 
<a 


Ololo 
[e} 
2 | all 
3s|9 
>|p 
a2i< 
3 | 5! 
Oolo 
ica 
a 
4|o 
3 12 
@ 
WD 
® 
@ 
@ 
i | 
Q 
@ 
Q 
o 
wv 
> 
2) 


one 


T Transition Time (Rise and Fall) 


. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by toac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. Either topp or topp must be satisfied. 

. Either tpzc or tpzo must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Din Hold Time 


tbs 
DH 


t 


1. twcs, tawp, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tewo 2 tewo(min.), tawp 2 tawn(mMin.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


Parameter 


t 


NJ 
Oo 


Access Time from RAS 


Access Time from CAS 


Cc 


i) 
© 


Nt 
Oo io) 


tcac 


= 


—, ss 
RO 


GO 
oa 


Access Time from Address 


Nh 
© 
nh 


toca Access Time from OE 

Read Command Setup Time 

Read Command Hold Time to CAS 
Read Command Hold Time to RAS 
Column Address to RAS Lead Time 
Column Address to CAS Lead Time 
CAS to Output in Low-Z 

OE Setup Time prior to RAS 


tou Output Data Hold Time 


tres 


tacn 


tRAL 
toa 


teiz 


too | Output Data Hold Time from OE 
Output Buffer Turn-off Delay 
RAS Hold to Output Enable 


CAS to Diy Delay Time 


torr 


lcpp 


Output Buffer Turn-off Delay from OE 


ee) 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa, toca. 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and to¢z (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 
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1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of taac, tcac, tcpa, taa, toea- 


imo [RASe WE Dwayne 


1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewo 2 tewo(min.), tawp 2 tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


1. twcs, trwo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewp 2 tewo(MinN.), tawp 2 tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 
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Refresh Cycle 


i CAS Hold Time 

CHR _|(CAS before RAS Refresh Cycle 
i CAS JAS Setup Time 

cen es before RAS Refresh Cycle 


(CAS before RAS Refresh Cycle 


ps E Hold Time 
AS before RAS Refresh Cycle 


tapc | RAS Precharge to CAS Hold Time 


1. 4096 Refreshes are required every 64ms. 
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Read Cycle 


tras tap 


: “1H” or “ 
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Write Cycle (Early Write) 


tac 


tap 


S 


DH 


id Data In 


Val 


Dy 
= 
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Write Cycle (Late Write) 


tac 


tap 


tras 


* 


H” or “L” Output remains Hi-Z because WE is latched internally following twp min. 


= 
Ss 
. 
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Read-Modify-Write Cycle 


Address 


: “4” or i 


N 
O 
e 
4 


mr) 


tawe 


tras tap 


trac 


= tono 
“Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Vin — 


tcprH 


: “4” or ai Oe 
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trasp 
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Fast Page Mode Write Cycle 
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ast Page Mode Read-Modify-Write Cycle 


tras P 


RP 


Address 


; “yy or is es 
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RAS Only Refresh Cycle 


S 


Cc 


tapc 


RP 
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Dout 


Note: 


: “4” or a 


E, OE, 


Din are “Ly” or a 


H 


Z 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


trec 


tapc 


P 


tc 


HR 


tc 


twerH 


Addresses are “H” or “L” 


Note 
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Layout Drawing (IBM11D8400C) 


1.00 


= T.. t ll PITCH 
.250 


1.00 WIDTH 


3.75 REF. 


NOTE: All dimensions are typical unless otherwise stated. M4UMETERS 
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72 Pin SIMMs 
- ECC-On-SIMM 


IBM11D1480BA 
IBM11E1480BA 


1M x 36 ECC-on-SIMM 


Features 


¢ 72-Pin JEDEC-Standard Single In-Line 
Memory Module 


« Performance: 


ae Access Time From Address 
Cycle Time 130n 
Fast Page Mode Cycle Time | a5ns | 


Description 


The IBM11D1480BA is a 4MB industry standard 
72-pin 4-byte single in-line memory module (SIMM) 
that has a fully functional, retrofittable and plug-com- 
patible on-board error-correcting-code (ECC). The 
ECC function is completely self-contained and trans- 


parent to the system. The module is manufactured 
with 12 1M x 4DRAMS and 4 ECC ASICs. The 
ECC-on-SIMM module corrects single-bit errors that 


Card Outline 


¢ Single-error-correct (SEC) high-speed ECC 
algorithm 

¢ Single 5V + 0.25V Power Supply 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

« Fast Page Mode access cycle 

¢ Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 

¢ 10/10 Addressing (Row/Column) 

¢« Provides ECC and retrofits to standard x36 
socket 

¢ Au and Sn/Pb versions available 


may occur in any byte of SIMM data. It is recom- 
mended for systems that run critical applications but 
do not have native ECC. This family of SIMMs (1M x 
36, 2M x 36, 4M x 36, and 8M x 36) provides the 
memory reliability required by these applications with 
no performance penalty. The outline varies per den- 
sity. 
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Pin Description 
8 Row Address Strobe 
}-SFED-TAS footie sete_| U's Twn [ve far [8 aoe] a7 rave Joaw [ot oor 
Se —femumenet__ [7 Joon [eer [oor [ [rss fer see 
AO - AQ Address Inputs 
« foore| ss fo [a [ooas] a fies [5 Jooro] w foos 
DQ0-7, 9-16, 
ae [se fae [ 20 [x7 | oo [ons] se [occe] e+ focse 
Sod pare] 7 [as_[ a0 |oo_[ er fons] se Joan] e [pore 
Power (+5V) 
18 30 Voc 42 ICAS3 


an ac 
19 [no st [as | 43 [east] 55 |oate| o7 [pot 
as 


Lo] 
i. 


DO 


idk 


Ordering Information 


Part Number 


TO Mxas x 36 
IBM11E1480BA-70 1M x 36 
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Block Diagram 


saad DQO 


DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
PQ8 


44 PLCC 


Byte 0 


DQ9 

DQ10 
DQt1 
DQ12 
DQi3 
DQ14 
DQ15 
DQ16 
PQ17 


DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 
DQ24 
DQ25 
PQ26 


DQ27 
DQ28 
DQ29 
DQ30 
DQ31 
DQ32 
DQ33 
DQ34 
PQ35 


44 PLCC 


Byte 3 
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Truth Table 


i 
a CS RE AN A 


Eary-Wite = sd | Valid Datain | Data In 


Fast Page Mode - Read: Valid Data Out 
1st Cycle 


Fast Page Made - Write: L Hob L Col Valid Data In 
1st Cycle 


Presence Detect 


a ee Application Specific -70 Industry Standard -70 


[Nec —_[PowerSupplyVotage 

ee a oe 
| our foutputvotiage | to Veowos PT 
| To foreraing Tomperauro(case) | tones |e Tt 
| Tere [storage Temperate | otras PT 
| Po |Powerdissiaton fe 
L tour [shor ciroutoupurcurent || mA 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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oo Pars [so [sa] v [1 


Vas _|inputtigh Votage tee | fT ee | ov | 
LM _[inputtowvotage ft oo | = | oe Pv 


1. All voltages referenced to Vss. 


Capacitance (Tc = 0 to +65°C, Voc = 5.0 + 0.25V) 


Input Capacitance (A0-A9) | 6s 
Input Capacitance (RAS) i eo 
Input Capacitance (CAS | a0 


(AO- 
) 30 
rt apace (TE a 
Output Capacitance (DQO0-DQ34) 12 

Output Capacitance (PQ8, 17, 26, 35) 


Load Diagram 


1.31 V 5.0 V 
RL = 4386 ohms RL1 = 1656 ohms 
Output Output 
CL = 100 pF CL = 100 pF 


RL2 = 590 ohms 


LOAD CIRCUIT ALTERNATE LOAD CIRCUIT 
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DC Electrical CharacteristicS (Tc =0 to +65°C, Voc = 5 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 


Average Power Supply Current, RAS Only Mode -70 
(RAS Cycling, CAS 2Vix: tac = tao min) 
-70 
-70 
| RAS 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpg min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
Input Leakage Current, any input 
(0.0 < Vin < (Voc < 6.0V)) oe 


All Other Pins Not Under Test = OV 


Output Leakage Current 
OL) |(Dour is disabled, 0.0 < Vour < Vec) 


V Output High Level 
OH |Output "H" Level Voltage (lour = -4mA @ 2.4V) 


V Output Low Level 
OL [Output "L" Level Voltage (lout = +4mA @ 0.4V) 


1. Ioc1, loca, loca and Iocg depend on cycle rate. 
2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V,. In the case of Ioca, it can be changed once or less when CAS = Vjz. 
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AC Characteristics (Tc = 0 to +65°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vit. 

2. An initial pause of 500ms is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. To prevent excess power dissipation during power-up, RAS should rise coincident with the power supply voltage. 


3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 
RAS Precharge Time 

CAS Precharge Time 

RAS Pulse Width 

tcas CAS Pulse Width 

Row Address Setup Time 

Row Address Hold Time 

tasc Column Address Setup Time 

toaH Column Address Hold Time 

trcp | RAS to CAS Delay Time 

trap RAS to Column Address Delay Time 
RAS Hold Time 

tosu CAS Hold Time 

tcrp CAS to RAS Precharge Time 

tozc CAS Delay Time from Din 
Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp Is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified tpap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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«aff 


Write Cycle 


[twos [Wite ommandsetuptime fT Ts 
[two _|Wite CommandHcidTime tts Pe 
| tw _|Wwrte Command Puce wish tts | Te | 
[tom _|WiteCommandioRASLeadTime || Te | 
[tem _|Wite CommandtoASteadtime || me 
[_twon__|Wite Command Held Time Referencedio RAS |_| || 
poss | ~ | ow | 

ee a 

a ee ae 


toni | Data Hold Time Referenced to RAS 
| toe | Din Setup Time 


Parameter 


| tac Access Time from RAS 
toac Access Time from CAS 
Access Time from Address 


SN 
or foupacaatoctie SS~—~‘id Ee 
a 
amen | a ae es 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa- 

. Either tacy or tag must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode RAS Pulse Width 


RAS Hold Time from CAS Precharge 
topa Access Time from CAS Precharge 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of taac, tcac; tcpa, taa- 
3. Access time assumes a load of 100pF. 


Refresh Cycle 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 16ms. The DC variation in the Vcc supply may not exceed 300mV within a refresh interval 
(16ms). 


CE ea a a a a od 
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Read 
tac 
tras tap 
Vin — 
AS 
Vi — 
Vin — | 
CAS 
Vi — 
= aes 
tasr poke 
tar 
Address Column 
WE 
Din 
Von — 
Bie Hi-Z Valid Data Out 
Vor — 
trac 
> “H” or “L” 
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Write Cycle (Early Write) 


tac 


tap 


tras 
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Fast Page Mode Read Cycle 


trasp 


Vin = 
RAS 
Vit = 


Vin— 


2) 
> 
” 


Vit = 


Address 


Dour 


i ag 
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Fast Page Mode Write Cycle 


trasp tap 


Vine 
Address 
Vir— 
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CAS Before RAS Refresh Cycle 
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4Features 


¢ 72-Pin JEDEC-Standard Single In-Line 
Memory Module 
¢ Performance: 


ee 
rac |RAS Access Time 
cac |CAS Access Time 


om 


Se 


Access Time From Address 


trac | Cycle Time 130ns 
tpc | Fast Page Mode Cycle Time | 45ns_ 


Description 


The IBM11D2480BA is an 8MB industry standard 
72-pin 4-byte single in-line memory module (SIMM) 
that has a fully functional, retrofittable and plug-com- 
patible on-board error-correcting-code (ECC). The 
ECC function is completely self-contained and trans- 
parent to the system. The module is manufactured 
with 24 1M x 4 DRAMS and 4 ECC ASICs. The 
ECC-on-SIMM module corrects single-bit errors that 
may occur in any byte of SIMM data. It is recom- 


Card Outline 


¢ Single-error-correct (SEC) high-speed ECC 
algorithm 

¢ Single 5V 0.25V Power Supply 

¢ All inputs & outputs are fully TTL & CMOS 

compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 16ms 

10/10 Addressing (Row/Column) 

Provides ECC and retrofits to standard x36 

socket 

¢ Au and Sn/Pb versions available 


@ e e e e 


mended for systems that run critical applications but 
do not have native ECC. This family of SIMMs (1M x 
36, 2M x 36, 4M x 36, and 8M x 36) provides the 
memory reliability required by these applications with 
no performance penalty. The outline varies per den- 
sity. 
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Ordering Information 


IBM11D2480BA-70 7 PT a Sn/Pb 4.25" x 1.04” x .559” — 
IBM11E2480BA-70 2M x 36 4.25” x 1.04” x 559” fd 
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Truth Table 


fed Ct tT ew | cn] Vata a or 


ptf tf few | cot | VaidDetan 
Fast Page Mode - Read: 


Presence Detect 


Application Specific -70 Industry Standard -70 


Vss Vs 


Power Supply Voltage V 


Input Voltage 0.3 10 Voc + 0.3 


Output Voltage -0.3 to Veco + 0.3 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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Recommended DC Operating Conditions (Tc = 0 to 65°C) 


Symbol | Parameter | Min | typ Max | units | Notes _| 


| Yeo [SuppiyVotage as so | ss | ft 
a eZ 


1. All voltages referenced to Vs. 


Capacitance (Tc = 0 to +65°C, Vcc = 5.0 + 0.25V) 


Output Capacitance (PQ8, 17, 26, 35) 


Load Diagram 


1.31 V 5.0V 
RL = 436 ohms RL1 = 1656 ohms 
Output Output 
CL = 100 pF CL = 100 pF 


RL2 = 590 ohms 


-_ — 


LOAD CIRCUIT ALTERNATE LOAD CIRCUIT 
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DC Electrical CharacteristicS (Tc =0 to +65°C, Vcc = 5 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vjy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tec min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


-70 
RAS 


+70 


Input Leakage Current 
Input Leakage Current, any input 

(0.0 < Vin < (Veco < 6.0V)) CAS, WE 
All Other Pins Not Under Test = OV 


Output Leakage Current 
low) (Dout is disabled, 0.0< Vout < Voc) +10 


Vv Output High Level 24 
OH —_- | Output "H" Level Voltage (lout = -4mA @ 2.4V) 


Vv Output Low Level 
OL _- | Output "L" Level Voltage (Ioyr = +4mA @ 0.4V) 


1. loci, loca, loca and Iecg depend on cycle rate. 

2. Icc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V\.. In the case of Icgq, it can be changed once or less when CAS = Vin. 
4. When refreshing both banks at once, the refresh current becomes 2592 mA. 


—_— 
o 
x ~S 
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AC CharacteristicS (Tc =0 to +65°C, Voc = 5+0.25V) 


1. Viy (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
ViL- 

2. An initial pause of 500ms is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. To prevent excess power dissipation during power-up, RAS should rise coincident with the power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


7 
[ts [Row aos Sp Tw 
[RAS e carn aeoes omy Tw 


30 
50 
70 
20 
10 
10 
20 
15 
20 
70 

3 
55 


) 
fo tag Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified taap (max) limit, then access time is controlled by taa. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Parameter 


pte Write Command Pulse Width 
Write Command to RAS Lead Time 


Access Time from RAS 


Access Time from CAS 
Access Time from Address 


tacos 


trou 


Output Data Hold Time 


CAS to Diy Delay Time 
lorr Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, taa- 

3. Either tacy or taay must be satisfied for a read cycle. 

4. This timing parameter is not applicable to this product, but applies to a related product in this family. 

5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Access time is determined by the latter of trac, tcac, topa, tan. 
3. Access time assumes a load of 100pF. 


S Setup Time 
AS before RAS Refresh Cycle) 


Setup Time 


AS before RAS Refresh Cycle) 


me 
CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 
trer Refresh Period 


1. 1024 refreshes are required every 16ms. The DC variation in the Voc supply may not exceed 300mV within a refresh interval 
(16ms). 
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Fast Page Mode Read Cycle 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Features 


¢ 72-Pin JEDEC-Standard Single In-Line 
Memory Module 
¢ Performance: 


¢ Single-error-correct (SEC) high-speed ECC 
algorithm 


Description 


The IBM11D4480BA is a 16MB industry standard 
72-pin 4-byte single in-line memory module (SIMM) 
that has a fully functional, retrofittable and plug-com- 
patible on-board error-correcting-code (ECC). The 
ECC function is completely self-contained and trans- 
parent to the system. The module is manufactured 
with 12 4M x 4 DRAMS and 4 ECC ASICs. The 
ECC-on-SIMM module corrects single-bit errors that 
may occur in any byte of SIMM data. It is recom- 


Card Outline 


Single 5V + 0.25V Power Supply 

¢ All inputs & outputs are fully TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Provides ECC and retrofits to standard x36 
socket 

Au and Sn/Pb versions available 


mended for systems that run critical applications but 
do not have native ECC. This family of SIMMs (1M x 
36, 2M x 36, 4M x 36, and 8M x 36) provides the 

memory reliability required by these applications with 
no performance penalty. The outline varies per den- 


sity. 
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Pin Description Pinout 
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Ordering Information 


|__ Part Number ___| Organization __| Speed _| Leads _| __Dimensions _|_ Notes _ 


NBM11D4480BA-70 | 4Mx36”” | Sn/Pb 4.25" x 1.20" x .397” re 
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DQO 
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44 PLCC 


Byte 3 
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Truth Table 


; me —< Peres Row Column ; 
ee ee 


i 
Early-Write Valid Data In 
Ss 


Valid Data Out 


Fast Page Mode - Read 
1st Cycle 


Valid Data Out 


a 
a Ca 
pe fe Le | rw | cw 
farepagrmerewres Pe ee ere [co 

Ce 


Valid Data In 


Valid Data In 


Subsequent Cycles 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


High Impedance 


High Impedance 


industry Standard -70 


PD1 Vss 
NC 
Vss 


NC 


1. NC= OPEN, Vgg = GND. 


Absolute Maximum Ratings 


Power Supply Voltage -0.3 to 6.5 V 
Input Voltage -0.3 to Voc + 0.3 V 


V 


Storage Temperature -40 to +125 °C 
Short Circuit Output Current ae ee Be ee ee 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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| Veo [Surely Votlage 8 css | vt 
| Ym finputtigh Vottage | te | ee Pt 


1. All voltages referenced to Vss. 


Capacitance (Tc. =0 to +65°C, Voc = 5.0 + 0.25V) 


| Symbol [Parameter Max | nits | Notes 
[Gu [Input Capacitance ao-atoy Ett 
|e |inpur Capacitance RAS) 
| Ce |input Capacitance CAS) 
|S [input Capacitance WE) 
[| Sior__fOutput Capacitance (Dao-dass) TT 
[| Svee [output Capacitance (Pas, 17.26.95 |r 


Load Diagram 


1.31 V 5.0V 
RL = 486 ohms RL1 = 1656 ohms 
Output Output 
CL = 100 pF CL = 100 pF 


RL2 = 590 ohms 


LOAD CIRCUIT ALTERNATE LOAD CIRCUIT 
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DC Electrical Characteristics (Tc =0 to +65°C, Voc = 5 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vi,) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vjy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tec = tpe min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc > 0.2V) 


CAS Before RAS Refresh Current__ 


Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 

(0.0 < Vin < (Voc < 6.0V)) CAS,WE| -40 
All Other Pins Not Under Test = 0V Address 


| Output Leakage Current 
O(t) (Dour is disabled, 0.0 < Vour < Voc) 


Output High Level 
Output "H" Level Voltage (lout = -4mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lour = +4mA @ 0.4V) 


1. lees, loca, leca and Icceg depend on cycle rate. 
2. Icoc1, lcoc4 depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Iccaq, it can be changed once or less when CAS = Vip). 
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AC Characteristics (1. =0 to +65°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Viv. 

2. An initial pause of 500ms is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. To prevent excess power dissipation during power-up, RAS should rise coincident with the power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


-70 
Parameter 


Random Read or Write Cycle Time 1 
| tee RAS Precharge Time ) 
CAS Precharge Time 
RAS Pulse Width 7 
CAS Pulse Width 2 
i 2 
2 
7 


Row Address Setup Time 
trRaH Row Address Hold Time 
Column Address Setup Time 


133] 
© 


iC 
cP 
ee 


1. Operation within the tacp (max) limit ensures that taac (max) can be met. trcp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 


30 
0 
10 
0 
0 
10 
10 
0 
15 
0 
0 
10 
3 
55 


RI Sc AGS PEST Sf IE NTI EOS I I TEE Ei I FE aS TE IGE TERE DEI EAI IEEE II EFI SEI ACCT E TIE ELLE AT ETE STE ET TEE TE TET LE ET ET NATE EAE ELLE EEC ETE ER 


64G2312 Page 491 
MMDS17DSU-01 
Revised 7/94 


IBM11D4480BA = S325 
IBM11E4480BA 

4M x 36 ECC-on-SIMM 

Write Cycle 


Parameter 


tawi Write Command to RAS Lead Time 


Read Cycle 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of taac, tcac, tcpa, taa. 

3. Either tacy or tary must be satisfied for a read cycle. 

4. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


Parameter 


: te ‘\RestPageModacyetne 4 Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


topRH RAS Hold Time from CAS Precharge See 
tcpa Access Time from CAS Precharge | — | 45 | 


1. Access time is determined by the latter of trac, tcac, topa, taa. 
2. Access time assumes a load of 100pF. 


Symbol 


Refresh Cycle 


i CAS Setup Time_ 

CSR —_| (CAS before RAS Refresh Cycle) 
WE Setup Time 
SC before RAS Refresh Cycle) 


1. 2048 refreshes are required every 32ms. The DC variation in the Vcc supply may not exceed 300mvV within a refresh interval 
(32ms) 
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Write Cycle (Early Write) 


RP 


Vin oo 
Address 


IN 


OH— 


Dout 


: “4” or eo 
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IBM11E4480BA 


4M x 36 ECC-on-SIMM 


Fast Page Mode Read Cycle 


Vin = 


Address 


: “1H” or | as 


trasp 


toprH 
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Fast Page Mode Write Cycle 


trasp tap 


Vine 


Vit— 


Address 


: “1H” or “(” 
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4M x 36 ECC-on-SIMM 


RAS Only Refresh Cycle 


RAS 


S 


tapc 


CAS 
Address 
Von 
Dour a a a ee ee Hi-Z se ee ee ee ee ee ee 
Vor ak 
: “4” or a Fa 
Note: WE, Dj are “H” or “L” 
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IBM11E4480BA 
4M x 36 ECC-on-SIMM 
CAS Before RAS Refresh Cycle 
t 
RC 
tras trp 
Vin — 
RA 
Vir — t 
RPC 
tcsk [= tapc tcrp 
es t 
Vie — CHR 
CAS 
Vii — 
twrH 


twap 


tepp 
Vin _ 
Din 
Vit — 
Dour 
cs (el 
Note: Addresses are “H” or “L” 
SR SRE URETHRA PTS TT TS EE IE ABE EE ELS TIT EIT COE POI STD INTEL EE ILE EET EES ELLE L ERED A E, 
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_ Layout Drawing 


1.20 


1.00 WIDTH 


3.75 REF. 


101.190 


3.983 


SIDE 
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397 MAX. 


d, MILLIMETERS 
: | 
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IBM11D8480BA 


=== IBM11E8480BA 
8M x 36 ECC-on-SIMM 
Features 
¢ 72-Pin JEDEC-Standard Single In-Line ¢ Single-error-correct (SEC) high-speed ECC 
Memory Module algorithm 
¢ Performance: ¢ Single 5V + 0.25V Power Supply 
¢ All inputs & outputs are fully TTL & CMOS 
compatible 


RAS Access Time 


20ns 


Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 32ms 
11/11 Addressing (Row/Column) 

Provides ECC and retrofits to standard x36 
socket 

¢ Au and Sn/Pb versions available 


an 


Description 


The IBM11D8480BA is a 32MB industry standard mended for systems that run critical applications but 
72-pin 4-byte single in-line memory module (SIMM) do not have native ECC. This family of SIMMs (1M x 
that has a fully functional, retrofittable and plug-com- 36, 2M x 36, 4M x 36, and 8M x 36) provides the 


patible on-board error-correcting-code (ECC). The memory reliability required by these applications with 
ECC function is completely self-contained and trans- no performance penalty. The outline varies per den- 
parent to the system. The module is manufactured sity. 


with 24 4M x 4 DRAMS and 4 ECC ASICs. The 
ECC-on-SIMM module corrects single-bit errors that 
may occur in any byte of SIMM data. It is recom- 


Card Outline 
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IBM11E8480BA 
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Pin Description | Pinout 


mae 


CPs [8 [a [a [oan] = for] « foo [ot foore 
[= fon [= [me _[ a [oar [a [ros] wo face Joos 
[= feo] [Yar foassl fo [5 poo] « foo 
[foot [= foe_[ am fo | [or] w focal wr Jooee 
[= fas] 7 [me [ae o_ [om = foo w foo 
[foe [= fon_[ am fics [foe] 5 foo] oe ae 
[7 fowol [vo [os fn _[ forse fool or fro 
[fs [a oos [ae fo [Pm] se [ooo] we [roa 
Boo 
[eee | 2 fs [ease oe ef Joos | 7 roe 
rit ie] ws] os rows a fe [= Poe | po 
fe po |e oe [ae roe [oe ne [oo fooe] v2 J 


Ordering Information 


|____PartNumber______|_—_ Organization __| _Speed_| Leads | __Dimensions __|_ Notes _| 


IBM11D8480BA.70. #4+| 4SMx36 Sn/Pb 4.25” x 1.67” x .397” bo 
IBM11E8480BA-70 8M x 36 4.25” x 1.67” x .397” a 
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F= IBM11D8480BA 
IBM11E8480BA 
8M x 36 ECC-on-SIMM 


4M X 4 4 DQ1 
Da2 
caiaedic Wea DQ3 
4M X 4 4 44 PLCC DQ4 
| DQ5 
ae Das 
4M X 4 4M X 4 DQ7 
S Dag 
wae = 
we DQ11 
an I Dai2 
4M X 4 4M X 4 pai13 
| —— | pai4 
mm DQi5 
4M X 4 4M X 4 Daié6 
PQi7 
RAS3 AS2 
ne > i 
4M X 4 4M X4 Da19 
DQ20 
r part 
4M X 4 4M X 4 44 PLCC DQ22 
DQ23 
DaQ24 
4M X 4 4M X 4 DQ25 
2 DQ27 
4M X 4 4M X4 DQ28 
| pa29 
EE a 
— anes: Da30 
4M X 4 4M X 4 ry 44 PLCC DQ31 
———L DQ32 
= DQ33 
4M X 4 4M X 4 DQ34 
Byte 31. pags 
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IBM11D8480BA 
IBM11E8480BA 
8M x 36 ECC-on-SIMM 


a | | 


Truth Table 


. Ore Row Column ‘ 
X High Impedance 
Valid Data Out 


ae 
ee 


1st Cycle Col Valid Data Out 


Subsequent Cycles Valid Data Out 
eds 2 


-Write 


m 2) 
TP /¢ 
ajo ]8 
<= 7014 
oy 
< 


D 
© 
Qo. 


Tl 
my 
x 
Uv 
ny 

a 
@ 
= 
ra) 
a. 
@ 


Fast Page Mode - Write: ; 
1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 


RAS-Only Refresh High Impedance 


CAS-Before-RAS Refresh High Impedance 


Presence Detect 
Industry Standard -70 


PD1 NG 
PD3 Vss 
PD4 


1. NC= OPEN, Vss = GND. 


Absolute Maximum Ratings 


50 


Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
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IBM11E8480BA 


8M x 36 ECC-on-SIMM 


= RR CA EN 3 
[Yu [iurticnvotegs ———SSSC~S~S~S~S ew | dee (| 
OO 


1. All voltages referenced to Vss. 


Capacitance (Tc = 0 to +65°C, Voc = 5.0 + 0.25V) 


| Symbol | Parameter, | Max | Units, | Notes 
PS 0 
Get Capstone ASH 

[Gent Capactnce 
a 


ee a 
es a 
Input CapacitanceWE) 
a ae 
ee ee ee 


Output Capacitance (DQ0-DQ34) 
Output Capacitance (PQ8, 17, 26, 35) | 


Load Diagram 


1.31 V 5.0V 
RL = 436 ohms RL1 = 1656 ohms 
Output Output 
CL = 100 pF CL = 100 pF 


RL2 = 590 ohms 


LOAD CIRCUIT ALTERNATE LOAD CIRCUIT 
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DC Electrical Characteristics (Tc =0 to +65°C, Voc = 5 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vixy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 


Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


_ 
Ww 
BLS 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout $ Vcc) 


Output High Level 
Output "H" Level Voltage (lour = -4mA @ 2.4V) 


Output Low Level 
Output "L” Level Voltage (louy = +4mA @ 0.4V) 


1. loci, loca, Icc4a and Iocg depend on cycle rate. 

2. Icc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V),. In the case of Ioca, it can be changed once or less when CAS = Vin. 
4. When refreshing both banks at once, the refresh current becomes 2160mA. 


cE NE BIE IIT ESS IE TRL ETI NI TET OEP DIET oT TILES SI SLT ETI TSE ATT I I ET BN TTT STE IGE, LE GELS LION NRIOL LA SELENITE LEE ETE TE ELE DELLE 
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IBM11E8480BA 
8M x 36 ECC-on-SIMM 


AC Characteristics (1. = 0 to +65°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 500ms is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. To prevent excess power dissipation during power-up, RAS should rise coincident with the power supply voltage. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


Random Read or Write Cycle Time 
Stee RAS Precharge Time 
CAS Precharge Time 


[ton [Row Aone Supine 


[so [RRSio Gorn aes eay Tine 
eer [RS Hoate 
NN 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified taap (max) limit, then access time is controlled by tag. 


130 
10 
70 
20 
10 
10 
20 
15 
20 
70 

3 
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IBM11E8480BA = oS ae 
8M x 36 ECC-on-SIMM 

Write Cycle 


Write Command Hold Time 15 
Write Command Pulse Width 15 


paren 
—— 
rie 
— 
— 
—— 
— 
nas 


Data Hold Time Referenced to RAS 


<a 
a 
"ae 


Din Hold Time 


Read Cycle 


tra Column Address to RAS Lead Time 35 
CAS to Output in Low-Z 
a 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac; tcpa, taa. 

3. Either tacy or taay must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


Access Time from RAS 
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IBM11E8480BA 
8M x 36 ECC-on-SIMM 


t CAS | Hold Time__ 
CHR (CAS before RAS Refresh Cycle) 
t CAS JAS Setup Time_ 
csh (CAS before RAS Refresh Cycle) 
WE Setup Time_ 
(CAS before RAS Refresh Cycle) 


ETaromomn TT = TT 
(CAS before RAS Refresh Cycle) 

[ee [FAS ProchargoroGASHodtime | OT | os | 
| iver _|RetreshPerod CE | st 


1. 2048 refreshes are required every 32ms. The DC variation in the Voc supply may not exceed 300mV within a refresh interval 
(32ms). 
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ee 
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© 
7) 
~ 
= 
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tac 


Read 


tap 


S 


RA: 


5 
Oo 
§ 
AY 
Q 
xe) 
Gi 
> 


Hi-Z 


ton 


trac 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


thasp 


toprH 


Vin— 


: “1H” or aL 
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Fast Page Mode Write Cycle 


trasp 


Address 


: “4” or i 
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IBM11E8480BA 
8M x 36 ECC-on-SIMM 
RAS Only Refresh Cycle : 
tac 
tras tap 
Vin sas 
RAS 
Vit = 


tapc tcrp 


CAS 
Address 
Von 
Dout Ne 
VoL 
. “L4” or as Hg 
Note: WE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tras trp 

Vin — 
RAS 

Vir — t 

RPC 
tcsa [=— trec tcrp 
ae t 

Vics CHR 
CAS 

Vir — 

twrH . 
twre 
WE 
tepp 
Vin — 
Dn IH 

Vii — 

Dour 
‘4 ad ha or a as 
Note: Addresses are “H” or “L” 
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Layout Drawing 
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168 Pin DIMMs 
- Parity 


IBM11M1640BA 


1M x 64 DRAM MODULE 


Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 1Mx64 Fast Page Mode DIMM 
« Performance: 


¢ Allinputs and outputs are fully TTL and CMOS 
compatible 


¢ Single 5V, + 0.5V Power Supply 


Description 


IBM11M1640BA is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 1Mx64 high speed memory array for 
non-parity applications. The DIMM uses 16 1Mx4 
DRAMs in SOU packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (!D) 


bits provide information about the DIMM density, 
addressing, performance and features. PD bits can 


Card Outline 


¢ Au contacts 
¢ Optimized for byte-write non-parity applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.354" 

¢« DRAMS in SOJ Package 


be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, if a x64 par- 
ity DIMM were inserted into a bank of x72 parity 
DIMMs, IDO (grounded) would indicate that at least 
one DIMM in that memory bank is x64, and if the 
memory controller is designed to do so, all DIMMs in 
that memory bank will function as x64s. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x72 parity (5V) 
and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 85 


40 41 84 
124 125 168 
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IBM11M1640BA 


1M x 64 DRAM MODULE 


Pin Description Pinout 


[6 C2 Jou abie ute) 
a oo 
[PRE [Presa Detect Enable 
2 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


IBM11M1640BA-70 {Mx64 5.25"x1.0°x 0.354” Fe 
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T= IBM11M1640BA 


1M x 64 DRAM MODULE 


CAS RAS 


Vss ea PD 1-8 (when = 0, 1=NC) 
PDE 


A1-AN —[>—» AI-AN: DRAMS D0 - D15 
AO —l>—+ A0: DRAMS D0-D7 
BO —l>—> 0: DRAMS D8-D15 


DO - D15, Buffers 
DO - D15, Buffers 
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IBM11M1640BA 


1M x 64 DRAM MODULE 


Truth Table 


: cme —reene womee Row Column 
| __Fincion =| aS | ms | we | oe | ,ot| Sou | PoE | ox 


Serhy dP x] eT ex [x |X| fon npocance 
a 
Oa 


. Valid Data Out, 
: q 


Fast Page Mode - RMW HoL Hol Hob p Row Col 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Valid Data Out 
Valid Data In 


Valid Data In 


Valid Data Out, 
Valid Data In 


Valid Data Out, 
Valid Data In 


eee e |e eel ee 

a 1|1O*1a “~titanatlo- 

o I< © vlol<tvu 

lage lsgieias 

o |? o ola 1°S 

= = z=zj=/] 2z 

QO Ot atiat o 

a a 

rt ro ols| 
g g 8 

D 

=) | 3 

rot Q. 


High Impedance 
High Impedance 


Not Affected 
(PD Bits Valid) 


- 
a 
1 
w. 
= 
E 
<= 
> 
e 
o 
- 


Read Presence Detects 


Presence Detect 


PDi (PD1 - PD5: Addressing/Density) 


— viv 
Oo 
@ 
a 
Oo 
@ 
U 
Oo 
i 
(fg) 
O 
® 
® 
& 


D7 
PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 
Di (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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1M x 64 DRAM MODULE 


Absolute Maximum Ratings 


Parameter Se ee 


ac ae 

ae 

<a 
ee 

=a 

pms 

mA 


= 


PowerDisipaion CSCS 
Short Circuit Output Current a eee 
Short Circuit Output Current (PD) a: ee 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


loutpp 


Recommended DC Operating Conditions (1, = 0 to 70°c) 


___ Symbol] Parameter | Min | typ | Max | Units | Notes 


SB 


| Mn nputtigh Votiage fee | ee OP 
[Mt ___[inputtow voltage | oo | ~ | os | ov ft 


1. All voltages referenced to Vss. 


Capacitance (T, = 0 to +70°C, Voc = 5.0 +0.5V) 


[symbol | Parameter Mex | nts | Notes | 
a 
ea OC A 
Input Capacitance (CAS, WE, = ee ae 
a 
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IBM11M1640BA = === 
1M x 64 DRAM MODULE 


DC Electrical Characteristics (1; = 010 +70°C, Vcc = 5.0 +0.5V) 


Symbol 


Operating Current 
lect Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
loce Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 
Ioc3 Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS < Vi_, CAS, Address Cycling: tpc = tpe min) 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS before RAS Refresh Current 
lece Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


pare 
ow 


Input Leakage Current 
ly Input Leakage Current, any Input 
(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


Output Leakage Current +10 
O(t) (Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
OH —_-| Output “H” Level Voltage (lout = -5MA @ 2.4V) 


le 


Vv Output Low level 
Ol. Output “L” Level Voltage (loyur = +4.2mA @ 0.4V) 


1. Iccislec3,!oc4 and Iccg depend on cycle rate. 
2. \cc1,lecqa depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Icc4, it can be changed once or less when CAS = Vi, 


LETH I RESO EE CE EL TE EE BE TEE TE EE FOE TN EE LE SL RIE BE ST ESE ETT EINES CTD NCCE TENE OT ET IPS LATER T OE IEE EE ALES ETL I OTN ETAT TOIT TE IEEE T I ELIE EE SEI EA EOE 
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1M x 64 DRAM MODULE 


AC Characteristics (T, = 0 to +70°C, Voc = 5.0 + 0.5V) 


1. Vin (min) and V;_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. Aninitial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1Mx4 DRAM outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the DRAM device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Symbol 


Random Read or Write Cycle Time 
pte RAS Precharge Time 
CAS Precharge Time 

tr 


Parameter 


Fl 
io) 


Unit 
| Max | 


—_ 
Ww 


Row Address Setup Time 


| teas | GAS Pulse Width 


tray Row Address Hold Time 


Stas RAS Pulse Width 
tcas 


tasc Column Address Setup Time 


Column Address Hold Time 
RAS to GAS Delay Time 
| tra RAS to Column Address Delay Time 


RAS Hold Time 


GAS Hold Time 
CAS to RAS Precharge Time 
| tooo OE to Diy Delay Time 


| tozo | OE Delay Time from Din 
GAS Delay Time from Diy 


Column Address Hold Time Referenced to RAS 


ol —_ fo —_ _ _ = 
— 
i) 
A 
N 2 Ete Ete Stee NM] N 
_ 
© 
A 


1. The minimum tcas requires tcs} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy, of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacop(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The trap(max) is specified as a reference point only: If trap 
is greater than the specified trap(max) limit, then access time is controlled by tag. 

4. Either tcpp OF topp must be satisfied. 


Transition Time (Rise and Fall) 
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Write Cycle 


ee 
Symbol Parameter 


wc [Wie Commando Tine 


Data Hold Time Referenced to RAS 
Din Setup Time 
Din Hold Time 


1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewp 2 town(min.), tawp 2 tawn(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


Symbol Parameter 


al 
oO 


Max | Unit Notes 


Access Time from RAS 


Access Time from CAS 


> 


Cc 


tcac 


om 


AA Access Time from Address 
Access Time from OE 

tres Read Command Setup Time 

Read Command Hold Time to CAS 
Read Command Hold Time to RAS 
Column Address to RAS Lead Time 
Column Address to CAS Lead Time 
CAS to Output in Low-Z 


RAS Hold to Output Enable 


tac 
taRH 
tRaL 
tcat 
teiz 
tRoH 
Output Data Hold Time 

Output Data Hold Time from OE 
Output Buffer Turn-off Delay from OE 
CAS to Diy Delay Time 


loez 


tcpp 


me) w 
wy no | wo 
=) O}| oD 
We) _ b 


torr Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toga. 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tors (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcpp or topp must be satisfied. 
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Fast Page Mode Cycle 


[tte [Fast PageModecyeietime | 40 | — [as | 
|__ terse [Fest Page Mode RASPulse With 60 | 100K | 70_| 100K | 


crm [FAS Has Tne tom RSreowee «dT | — | — | — 
Eo Ce ee 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Measured with the specified current load and 100pF. 
3. Access time is determined by the latter of trac, tcac, tcpa, taa, toga. 


Read-Modify-Write Cycle 


ee 
Symbol Parameter Unit 
ar leneeeeenaear tenon | Min_| Max | Min | Max | 


1. twos, tawo; tcwo; tawp; and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), town 2 tewn(min.), tawo 2 tawn(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


Symbol Parameter 


[tome [Fast Page ode Read oaly Wie OwtoTine | 63 | — | | — [mw | 


teow [WE Dai tire ton Peco «dT | —-]|—-|—-|w] 4 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 


03H7 155 
Page 528 MMDLO3DSU-00 
Revised 6/94 


<== = IBM11M1640BA 


1M x 64 DRAM MODULE 


WE Setup Time 


AS before RAS Refresh Cycle) 


old Time 
AS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


Presence Detect Read Cycle 


Symbol Parameter 


a AI PE PE I TPES RE PES A ES aE RA TA A OR ER NTS HR, A OEM PRAMS eo ARRACEE RATERS 


POE to Vall Presence Detect Data | | 10 | — | 0 {one | ot | 


[__troorr _|PDE inactive to Presence Detects inactive | 0 | 10 | o | 10 | ns | 2 | 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tras trp 


Address 


ROCCO 
arepecatevenn 


Hi-Z 


ca Bp tono 
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Write Cycle (Early Write) 


tras 


Address 


: “4” or zs 
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Write Cycle (Late Write) 


tras trp 


OY dss 


Dour 


:“H" or ‘L"” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write-Cycle 


tawc 


Address 


IN 


Dour 
trac 
= loo 
:"H" or "L" “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Vin — tcpRH 
RAS 


Address 


Dour 


‘ “4” or “9 
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Fast Page Mode Write Cycle 


trasp tap 


: “Hy” or gon 
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Fast Page Mode Read-Modify-Write Cycle 


vm 


trasp 


> “H” or “L” 
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RAS Only Refresh Cycle 


IH — 


RAS 


IL — 


CAS 


Address 


Von — 


Dour 


Voi — 


s “ nN or a Dg 


Note: WE, OE, Diy are “H” or “L” 


tras 


trec 


RP 
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CAS Before RAS Refresh Cycle 


tac 
tras trp 
Vin — 
RAS 
Vii — tapc 
ed tcsr t 
ies | APC 
tcHr 
CA 
twrH 
twrp 
WE 


Ss 
Sates 
aa 


<> 


estate 


: “H” or i es 


Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 


ViH — 
PDE 
Vit — 
tp teporF* 
Von— 
PD1-PD8 Valid Presence Detect 
Vo_— 
*PD pins must be pulled high at next level of assembly 
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Layout Drawing 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 2Mx64 Fast Page Mode DIMM 
¢« Performance: 


RAS Access Time 


RC 


tec 
¢ Allinputs and outputs are fully TTL and CMOS 
compatible 


¢ Single 5V, + 0.5V Power Supply 
« Au contacts 
¢ Optimized for byte-write non-parity applications 


« System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- 4Byte Interleave enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
« Refresh Modes: RAS-Only and CBR 

¢ 2048 refresh cycles distributed across 32ms 
¢ 11/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.157" 

¢« DRAMS in TSOP Package 


Description 


IBM11M2640H is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 2Mx64 high speed memory array for 
non-parity applications. Tne DIMM uses 8 2Mx8 
DRAMs in TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 
addressing, performance and features. PD bits can 


Card Outline 


be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, if a x64 par- 
ity DIMM were inserted into a bank of x72 parity 
DIMMs, IDO (grounded) would indicate that at least 
one DIMM in that memory bank is x64, and if the 
memory controller is designed to do so, all DIMMs in 
that memory bank will function as x64s. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x72 parity (5V) 
and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 85 


10 11 
94 95 


40 41 84 
124 125 168 
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Pin Description Pinout 


a 
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a Co 
[ne Ye ome 
[PRE |resonee DoeatEnatie 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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Ordering Information 


Part Number eee eee 
[ 60ns | AUC 5.25"x1.0°x0.157” 
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Block Diagram 
OE0 - OE2 + 
WEO -—— WE2 Db 
——. _RASO —— _RAS2 
CASO +> AS4 -—> 
Ds 
V PD 1-8 (when = 0, 1=NC 
led eee (when ) 
A1-AN —l>—» AI-AN: DRAMS D0 - D7 
AO —>—> 0: DRAMS D0-D3 
BO —>—~ 0: DRAMS D4-D7 
Vec — DO - D7, Buffers 
Veg (00-07, Butters 
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Senty «i | x | x | x | x | x |X | Wohinpocance 
a 
Ea 


eel cee cee le ce 
Fast Page Mode - Read . 

pest ede Meter Vie L HL L x Col x Valid Data In 

1st Cycle 

Fast Page Mode - RMW Valid Data Out, 
Subsequent Cycles Hot | HoL | Hol | NA | col sortie 
AS-Only Refresh | End 
= = 


Presence Detect 


Ea iced SE, (RON NT 


ID1 (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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Absolute Maximum Ratings 


shor Great Ovpu Goren) | —~d 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Symbol 


cc 
Vin 
lout 


louTpp 


Recommended DC Operating Conditions (1; = 0 to 70°c) 


Input Low Voltage 


1. All voltages referenced to Vss. 
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DC Electrical Characteristics (1, = 0 to +70°C, Voc = 5.0 +0.5V) 


Parmeter Min | Max | units | Notes | 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Symbol 


lect 


Standby Current (TTL) 
Power Supply Standby Current mA 
(RAS = CAS = Vix) 


loce 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode mA 1,3 
(RAS Cycling, CAS > Vin: tac = tac min) 


loca 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode mA 1,2,3 
(RAS < Vi_, CAS, Address Cycling: tpc = tpe min) 


loca 


Standby Current (CMOS) 


Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


locs 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


~ 
ey) 


loce 


Input Leakage Current 
Input Leakage Current, any Input 


All but RAS +10 
pA 
(0.0 < Viv < (Voc < 6.0V)), All Other Pins Not Under Test = OV | RAS RAS | 40 | +40 
Output Leakage Current 
low) (Dour is disabled, 0.0 < Vour < Voc) 
Output High Level oA 
OH | Output “H” Level Voltage (Ioyt = -5MA @ 2.4V) 


Output Low level 
Ot | Output “L” Level Voltage (Iour = +4.2mA @ 0.4V) 


1. leciloca:!oca and loce depend on cycle rate. 
2. lec1,locq depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = Vj. In the case of Ic¢c4, it can be changed once or less when CAS = Vj, 


lay 


ele 
fl oe 
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AC Characteristics (1, = 0 to +70°C, Voc = 5.0 + 0.5V) 


1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. betas) ace 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 


delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 60ns and 7Ons. 
4. AC measurements assume try = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 
RAS Precharge Time 

top CAS Precharge Time 

RAS Pulse Width 

CAS Pulse Width 


af 

po 

x< 
Fl 


tcas 
tasr Row Address Setup Time 
tRaH Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 


AS to CAS Delay Time 


tasc 
tcaH 
taco 
AS to Column Address Delay Time 
Hold Time 


trap 
tRsH 


tcsH Hold Time 


OL} Dj} Dl} D 
Pili > 
CL] Di] Qi] 


2) 
> 
(09) 


tcrp to RAS Precharge Time 


O 


E to Diy Delay Time 


E Delay Time from Dyn 


pj 


tbzo 


tozc AS Delay Time from Diy 


tar Column Address Hold Time Referenced to RAS 


w ' ‘ No _ on no _ _ _— _~ —* 
ONIN TOlLat alolwloin on = 


w mola S 
oO o;o ~ 


Transition Time (Rise and Fall) 


w N _ 
' 1 No — NO os —_ —. NO ~“ _ ol oe 


om 
- 


. The minimum tcag requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcc. 

. Operation within the taap(max) limit ensures that taac(max) can be met. The traap(max) is specified as a reference point only: If trap 
is greater than the specified taap(max) limit, then access time is controlled by tag. 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Symbol Parameter 


[Wan tormantontne Pe TP 
= Tak 

= 

= es 

= rH 

a es 

cow 

a 

oy 


1. twcs, tawp, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewp = tewo(Min.), tawp = tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


Symbol Parameter Unit 
Max 


tepp CAS to Din Delay Time 
Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa; tan, toca. 

. Either tacy or taay must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. lorg (max) and tcogz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 
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Fast Page Mode Cycle 


Parameter 


Fast Page Mode Cycle Time 


Fast Page Mode RAS Pulse Width 
RAS Hold Time from GAS Precharge 


Access Time from CAS Precharge 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, tan, toca. 


Read-Modify-Write Cycle 


Cow [ee ee 


Read-Modify-Write Cycle Time 

Te [RRSo HE Gnay Tone SSCSC~id 

[ewe [SRS WEowayTme —SSCSC~id 

a a 
flee 


OE Command Hold Time 


1. twos, tawo, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawp(min.), tewp 2 tewn(MiN.), tawp 2 tawo(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 

Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 

condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


| tennc __|FastPageMode ReadMocify-Write CydteTme | 83 | — | 98 | — | om | | 


1. twos, tawp, tewo; tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twces(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawp 2 tawo(min.), tow 2 tewo(minN.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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E Setup Time 


AS before RAS Refresh Cycle) 
Hold Time 


S before RAS Refresh Cycle 


tReF 


1. 2048 refreshes are required every 32ms. 


Presence Detect Read Cycle 


tp PDE to Valid Presence Detect Data 


PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tras trp 


Vin — 


Address 
Viv — 


Hi-Z ___ 


trac 


. “HY” or ss eg touo 
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Write Cycle (Early Write) 


tras 


ress 


IN 


OH 


Dout 


OL — 


3 “4” or a las 
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Write Cycle (Late Write) 


tras tap 


Address 


O 
to 
: 4 tour 
‘ 4 Valid Data In 
toez +} 
OH 
Dour i- Hi-2* 
OL- 
:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


Hy 


trasp 


Vie — tcPRH 


: “H” or bs lia 
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Fast Page Mode Write Cycle 


taasp thp 


IH — 


Dour 


: “Hy” or ops 


64G1559 Page 557 
MMDLO4DSU-00 
Revised 7/94 


IBM11M2640H 


2M x 64 DRAM MODULE 


Fast Page Mode Read-Modify-Write Cycle 


trasp 
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RAS Only Refresh Cycle 


tac 


tap 


S 


tapc 


Hi-Z 


WE, OE, Dy are “H” or “L” 


Note 


Page 559 


MMDLO4DSU-00 
Revised 7/94 


64G1559 


IBM11M2640H 


2M x 64 DRAM MODULE 


CAS Before RAS Refresh Cycle 


tap 


tras 


RP 


tapc 


tcHR 


tcp 


twaH 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


Vin — 
PDE 
Vit — 
tep tppoFF” 
PD1-PD8 Valid Presence Detect 
VoL — 
*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAILA 


SIDE DETAIL A 
SCALE 4/1 


i am ee 
— 

r = ~ 

i 

a 


4.00 


.157 MAX. | 


NOTE: All dimensions are typical unless otherwise stated. M4GMETERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢« 4Mx64 Fast Page Mode DIMM 
« Performance: 


¢ Allinputs and outputs are fully TTL and CMOS 
compatible 


¢ Single 5V, + 0.5V Power Supply 
¢ Au contacts 


Description 


IBM11M4640C is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 4Mx64 high speed memory array for 
non-parity applications. The DIMM uses 16 4Mx4 
DRAMSs in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 7Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 
addressing, performance and features. PD bits can 


Card Outline 


¢ Optimized for byte-write non-parity applications 
¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/10 addressing (Row/Column) 

« Card size: 5.25" x 1.2" x 0.354" 

¢ DRAMS in SOJ Package 


be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. 1D 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, if a x64 par- 
ity DIMM were inserted into a bank of x72 parity 
DIMMs, IDO (grounded) would indicate that at least 
one DIMM in that memory bank is x64, and if the 
memory controller is designed to do so, all DIMMs in 
that memory bank will function as x64s. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x72 parity (5V) 
and ECC DIMMs (5V and 3.3V). 
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Pin Description Pinout 


a ST 
a 
00-15 


Ordering Information 


| ais | BOnsA 8.25"%1.2"x0.984" | 
5.25"x1.2”x0.354” 
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D1i3 


Vss a eae PD 1-8 (when = 0, 1=NC) 
PDE 


A1-AN —{>—» AI-AN: DRAMS D0 -D15 


AO —[>—~ 0: DRAMS D0-D7 
BO —>—+ A0: DRAMS D8-D15 


D1i5 DO - D15, Buffers 


Vsgg ——t-——____+ _ D0-D15, Buffers 
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Truth Table 


a A aa 
aS a a NO 


a Data Out, 
Fast Page Mode - Read 
fae ie eae oe tn 


Subsequent Cycles Cycles | Valid Data Out | Data Out 


Fast Page Mode - Write Valid Data In 
1st “rocco San 


a Page Mode - RMW Valid Data Out, 
ist Cycle Valid Data In 

Valid Data Out, 
= eo rersetarass oie 


RAS- RAS-Only Refresh Refresh eo High Impedance 
GAS-Before-RAS Refresh = High Impedance 


Not Affected 


Presence Detect 


Pe egcte ee a a SE ee 
PD1(PD1-PDS:AddressingDensiy) | @ | 4 | 
ee Ge 
POS 
PD6 oor PD7: Speed) Se Ca ee 


IDi (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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Power Supply Voltage -1.0 to +7.0 
Input Voltage -0.5 to min (Vec +0.5, 7.0) 
Output Voltage -0.5 to min (Vcc +0.5, 7.0) 


Paver anpaion id 
So 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Recommended DC Operating Conditions (1, = 010 70°c) 


Se eee ee 
[vu rwutionvonece dP ee | — | me | 


Inputowvotage «di s_—| — | oe | v4 


1. All voltages referenced to Vss. 


Capacitance (1, = 0 to +70°C, Voc = 5.0+ 0.5V) 


| symbol | Parameter | Max] Units | _Notes_| 
0 
SS 
Geer Capacanee RE WECHSC« Cf 
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DC Electrical Characteristics (1, =0 to +70°C, Voc = 5.0 +0.5V) 


: wens.  ... °°: . © Tr ce 7 Current 
loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tao min) 


Standby Current (TTL) 
loce Power Supply Standby Current 
(RAS = GAS 2 Vin) 


RAS Only Refresh Current 
loca Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS < V,,, CAS, Address Cycling: tpc = tpc min) 


3 
> 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


=| 
> 


CAS before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


3 
> 
w 


Input Leakage Current 
ly Input Leakage Current, any Input 
(0.0 < Vins (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


Output Leakage Current 
OL) | (Dour is disabled, 0.0 < Vour < Voc) 


Output High Level 
Output “H” Level Voltage (lout = = -5mA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lout = +4.2mA @ 0.4V) 


= . 3 


1. lecilecs,lec4 and lccg depend on cycle rate. 
2. Icci,lcc4 depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Icc4, it can be changed once or less when CAS = Vi, 


CSRS EP ST PPE SE RT SSE ASN SE IT SEI A 2 eS TE TD ET EIT SL BIG 5ST NTI TIE IIE LEE SIE TE IS NI Ee 
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AC Characteristics (T, = 0 to +70°C, Veg = 5.0 + 0.5V) 


1. Vi (min) and Vi_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


F 
< 
@ 


1 1 he) — Po —_ —_s _ NO ~ (63) ad 
oe) nol & = 


Random Read or Write Cycle Time 


counn Adsessastne id 


CAS Hold Time 
CAS to RAS Precharge Time 
t 


BEDWeyTinofen Oy 
ERSoaey Tieton Oy id 


Transition Time (Rise and Fall) 


ine) — wn fo —_ —s =~ —_ = 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If taap 
is greater than the specified taap(max) limit, then access time is controlled by taa. 

. Either tepp Or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


t 


: 
a 


1. twes, tawo, towo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawp(min.), tewp 2 tcwo(min.), tawp 2 tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


NO _ NO ae 
Nh ! aw) No —_ 
Oo}; o1Taitia 
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Read Cycle 


trac Access Time from RAS 
tan Access Time from Address } — | 36 | 


sy 
Hl 
e 
=, 
ponte 


a_ | om 
to | fo 


~—_., 
Le) 


a5 = a 
Shoe Ounce Ci 


tepp CAS to Din Delay Time 
torr Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, tan, toca. 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcepp or topp must be satisfied. 


MT | OTN 
oro | _ arto 


af, Oh — 
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Fast Page Mode Cycle 


a 
Paramet 


[ar [Fat Poge ose AS Pave wom ————~—SSC~*dtC oe | ro oe me | 


erm RS Hots Tine rom AS Prcrawe ————SSCSC=i OP — Ps [| | 
a i 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toea- 


Read-Modify-Write Cycle 


1. twes, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawp(min.), tewp 2 tcwp(Min.), tawp 2 tawn(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


Fast Page Mode Read-Modify-Write Cycle Time 
WE Delay time from CAS Precharge 


1. twos, tawo, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo 2 tawo(min.), two 2 tewo(min.), tawp 2 tawn(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 


EL SL ITEP ETT I PS SL I RE ERE S NET EN PELE OSE SES TE I ILI EE SE TIE I DEE LEAT SSCL TTT IES I ET IE EE EEE EIDE SEIT OPE A TELE LAE LTTE 


03H7156 
Page 572 MMDLOSDSU-00 
Revised 7/94 


eS oe IBM11M4640C 
4M x 64 DRAM MODULE 
Refresh Cycle 


eee 


i CAS Hold Time { 
on (CAS before RAS Refresh Cycle 


tcsr 


) 
RAS Precharge to CAS Hold Time 3 


Parameter Min 


| tp PDE to Valid Presence Detect Data 
PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


|= 
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Read Cycle 


IH — 


CAS 

Address 
IN 

OH— 

out i- Valid Data Out i-Z 
OL — 
trac a 
' “4” or i A tis 
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Write Cycle (Early Write) 


tras 


Address 


IN alid Data In 


OH— 
OUT 


: “4 or a Os 


03H7156 Page 575 
MMDLOSDSU-00 
Revised 7/94 


IBM11M4640C 


4M x 64 DRAM MODULE 


Write Cycle (Late Write) 


RAS 


Address 


uf* 


:“H" or “L” “Output remains Hi-Z because WE is latched internally following typ min. 
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tawe 


tap 


S) 


"ay 


ever oteracerete, 


Hi-Z 


trac 


£ 
= 
Q. 
2 
[@)) 
& 
> 
2 
x) 
— 
= 
OS 
Cc 
— 
oy) 
_ 
£ 
TCT 
@ 
= 
O 
~ 
aS 
A 
= 
® 
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3 
Ow 
oO 
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wo 
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Fast Page Mode Read Cycle 


Address 


: “H” or ” 


trasp 


age 578 
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Fast Page Mode Write Cycle 


trasp tap 


IH — 


Dour 


OL — 


: a or “L" 
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Fast Page Mode Read-Modify-Write Cycle 


trasp tap 


é “4” or a 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tapc 


Hi-Z 


WE, OE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


tac 
tras tap 

Vin — 
A 

Vit — tapc 

— tesr leas RP 
top 
tour 

Vin — 
CAS 

Vir — 


twrRH 
twap 


: “4” or i Us 


Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 

Vin — 

PDE 
Vit — 
tep teporr* 
VoH— 
PD1-PD8 Valid Presence Detect 
VoL— 
*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 WIDTH 


SEE DETAIL A 


SIDE DETAIL A 
SCALE 4/1 


:. 
Slip 
coy iY) 
rv 
1.27 + 0.10 wa : 


as a ee 


050 + .004 


: ‘ MILLIMETERS 
NOTE: All dimensions are typical unless otherwise stated. “cues 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 1Mx72 Fast Page Mode DIMM 
e Performance: 


ycle Time 


ast Page Mode Cycle Time 


¢ All inputs and outputs are fully TTL and CMOS 
compatible 


¢ Single 5V, + 0.5V Power Supply 


Description 


IBM11M1720BA is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 1Mx72 high speed memory array for 
parity applications. The DIMM uses 16 1Mx4 
DRAMs and 2 1Mx4 Quad CAS DRAMs in SOJ 
packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Au contacts 
¢ Optimized for byte-write parity applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- 4 Byte Interleave Enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.354" 

¢ DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, if a x64 or 
x72 (ECC) DIMM were inserted into a bank of x72 
parity DIMMs, IDO (grounded) would indicate that at 
least one DIMM in that memory bank will not func- 
tion properly. PD8 would indicate what positions, if 
any, contained an ECC DIMM. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 non-parity 
(5V) and ECC DIMMs (5V and 3.3V). 


(Front) ] 
(Back) 85 


40 41 84 
124 125 168 
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Pin Description Pinout 


ee 
eo 
a Sa 


NG 
ee ( 


Ordering Information 


BM1iM1720BA-60.. ~~ 1Mx72 a Ce ee 5.25"x1.0"x 0.354” Re 
IBM11M1720BA-70 {Mx72 | Ons fA 5.25"x1.0"x 0.354” tA 
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CAS RAS WE OE 


PQI7 VvO0 D16 (2/4) PQ53 
CAS2 -> CAS6 —> 
DQ18 DQ54 
DQi9 DQ55 
DQ20 DQ56 
DQ21 DQ57 
DQ22 DQ58 
DQ23 DQ59 
DQ24 DQ60 
DQ25 DQ61 
Vss o> PD 1 - 8 (when =0, 1=NC) 
Pa2ze — 1/0 0 D16 (3/4) PQ62 PDE 
CAS3 —> 
—>—» At - AN: DRAMS D0 - D17 
DQ27 —-—|1/00 
-D7, 
pa2s —[>— A0: DRAMS D0-D7, D16 
DQ29 : 
paso —l>—» Ad: DRAMS D8-D15, D17 
DQ31 
pas2 Veo ——~~—— D0 - D7, Buffers 
Da33 pasa 
oe pa70 Vsg_ +» 0 - 017, Buffers 
PQ35 /O0 D16 (4/4) PQ71 
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Truth Table 


a co a 
Se Pars sr 
Hp Se aoa 


Xx Valid Data Out, 
Valid Data In 


L NA Col Valid Data Out 


pees 
Stoetete 
[=f 


Standby 


Early-Write 
Late-Write / RMW 


Fast Page Mode - Read 
1st Cycle 


Subsequent Cycles 


Fast Page Mode - Write 
1st Cycle 


Subsequent Cycles 


Fast Page Mode - RMW 
1st Cycle 


N/A Col Valid Data In 
Valid Data Out, 
Valid Data in 
Valid Data Out, 
Valid Data In 

CAS-Before-RAS Refresh 2% eae tee <a High Impedance 


Not Affected 
ee 


Presence Detect 


PD1 — - PD5: Addressing/Density) CTE A Pl 
D0 (OM Type 
ID1 (Refresh Mode) a ee oe ee 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vsg, 1 = open) 


Subsequent Cycles 


Bs) 
0) 
ny) 
Q. 
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Input Voltage -0.7 to Voc +0.7 


Output Voltage -0.7 to Voc +0.7 
Storage Temperature -55 to +125 


Short Circuit Output Current 


loutep Short Circuit Output Current (PD) 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Symbol Parameter |__Min__| typ 


1. All voltages referenced to Vss. 


WEE ee ee 


Cig Input Capacitance (C 
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DC Electrical Characteristics (1, = 00 +70°C, Voc = 5.0 +0.5V) 


Symbol | Parameter | in | Max 


2120 
lees 


Units | Notes | 


1,2,3 


Operating Current 
Average Power Supply Operating Curren 
(RAS, CAS, Address Cycling: tac = tac min) 


3 
> 


+ 
Oo 


—_ 
oO 


1908 


Standby Current (TTL) 
lece Power Supply Standby Current 
(RAS = CAS 2 Vin) 


ow 


—. 
ee) ee) 
& oO ~“ 
o 
3 


3 
> 


RAS Only Refresh Current p60 2120 
loos Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 
Fast Page Mode Current | co | 1340 
loca Average Power Supply Current, Fast Page Mode m 1,2,3 


(RAS < V;_, CAS, Address Cycling: tpc = tec min) 


~ 
=) 


1240 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) -70 


3 
me 


lece 
1908 
Input Leakage Current All but RAS +10 
Input Leakage Current, any Input 

(0.0 < Vin s (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


= 


hw 


RAS +90 


Output Leakage Current 
(Dout is disabled, 0.0 < Vout < Voc) 


+10 


= 


low) 


Output High Level 
OH | Output “H” Level Voltage (lout = -5MA @ 2.4V) 


Output Low level 


Vo. | Output “L” Level Voltage (Igy = +4.2mA @ 0.4V) 


1. leci!ccs,!ccq and Iocg depend on cycle rate. 
2. Icc1,lcc4 depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Ica, it can be changed once or less when CAS = Vix, 
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AC Characteristics (Ta = 0 to +70°C, Vcc = 5.0 + 0.5V) 


1. Vix (min) and V\, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
VIL. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 GAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1Mx4 DRAM outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the DRAM device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 60ns and 70ns. 

4. AC measurements assume try = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


RAS Precharge Time 


Camel 


CAS Precharge Time 
RAS Pulse Width 
CAS Pulse Width 


cP 
tras 
tcas 
Row Address Setup Time 
Row Address Hold Time 


tasr 
tRaH 
Column Address Setup Time 
Column Address Hold Time 

RAS to CAS Delay Time 

RAS to Column Address Delay Time 


tasc 
tcaH 


trep 


tRsH 
tosH 


tcrp 


O]} O]F OFF D 
mil S)) 1] > 
os | Ol] DI) ® 
ol|flalsa 
2) 2jaje 
OQ) ai}a}a 
B|P)3 {3 
dai oQ 
s|¢ 
Ola 

© 

=, 

3 

® 


OE Delay Time from Din 
CAS Delay Time from Diy 


tpzo 


NO —_ Nh = a —_— NO “S —_ on 


ine) 


tozc 


Oo 
o> 
PO 


1 Pp | =~ | GM tp Ff =| | = | a "s ~ 
co NI NVLOtLalalolwloa}]in oO >) 


Column Address Hold Time Referenced to RAS 
Hold Time CAS Low to CAS High 


tar 


IcLcH 


nm 


fe 


=_i, 
Nh oO 
—, 
es oO 
A 


Transition Time (Rise and Fall) 


. Last rising CASx edge to first falling CASx edge. 

2. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimuM toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

3. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

4. Operation within the taap(max) limit ensures that trac(max) can be met. The trap(max) is specified as a reference point only: If taap 
is greater than the specified taap(max) limit, then access time is controlled by tag. 

5. Either tcpp or topp must be satisfied. 

. Last falling CASx edge to first rising CASx edge. 
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Write Cycle 


t 


Write Command Set Up Time 
Write Command Hold Time 


Write Command Pulse Width 


ia 
ee 
i 
| we [Write Command Pulse witht | 
| tem | Write Commandio RAS Lead Time | 20 | — 
| tem [Write Commandto CAS LeadTime 7 | 
i 
= 
Rew 
Rea 


[ce [onsenetine ——SSCSC~‘idtC 


1. twos, tawn, tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawn(Min.), tewo 2 tewo(MiN.), tawo 2 tawo(Min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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im 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, ta, toca. 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (Max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 


7 


pho — aw 


torF 


ah &© NM — 
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Fast Page Mode Cycle 


Symbol Parameter 


[te FantPapetomOnetie OT | | 
[sr | Fest Pape Mowe FAS Puss wih ——~—SSCS~*wdC ak | 70 | TOK 


RAS Hold Time from CAS Precharge 
Access Time from CAS Precharge 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, topa, taa, toes. 


Read-Modify-Write Cycle 


a 
: 


1. twes, tawo, towo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tcwp 2 tewp(MiN.), tawp 2 tawn(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


Parameter 


___terw _|WEDelaytime rom GAS Precharge | — | ~ | ~ | ~ | irs | it 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Refresh Cycle 


Parameter 


t AS Setup Time 15 

cl (CAS before RAS Refresh Cycle) 
WE Setup Time ae ie 
(CAS before RAS Refresh Cycle) 


Hold Time 


er IRotesroies SSCs Pe | Pe 


1. 1024 refreshes are required every 16ms. 


Presence Detect Read Cycle 


te PDE to Valid Presence Detect Data 
PDE | 


tppoFr nactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


SR I EN IT SEE EN a ESS BOTS ERE PG ESS TE SCT TD TT SE ET EE IE IE STE TPL EIT TT EE EE SOE a EE 
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Read Cycle 


RC 


tap 


tras 


CAS Vin - 


or 


CASx Vit — 


Pe 
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Write Cycle (Early Write) 


tras tae 


Address 


IN 


OH— . 


Dour 


OL — 
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Write Cycle (Late Write) 


tac 


tap 


tras 


CAS Vin - 


or 


CASx Vit - 


id Data In 


Val 


Hi-Z* 


pr 
= 


* 


H" or “L” Output remains Hi-Z because WE is latched internally following typ min. 
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Read-Modify-Write-Cycle 


tawc 


tap 


S) 


tcrp 


O 


RS 
Ko 
*; 
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ast Page Mode Read Cycle 


CASx 


Address 


: “HY” or “_* 


trasp 
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Fast Page Mode Write Cycle 


trasp trp 


1H — 


S 


CAS V 
or 
CASx 
Address 
IN 
OH— 
OUT 
OL — 
; “LY” or {9 ae 
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Fast Page Mode Read-Modify-Write Cycle 


SP trp 


or sd 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


trpc 


| 
= 

> 
Y) 
<9 
O 


or 


CASx Vit — 


Hi-Z 


WE, OE, Dy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


tac 


tap 


tras 


tapc 


tcHr 
CLCH 


aed tcsr 
twap 


CAS Vin — 
CASX Vir — 


or 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


teporF” 


Vou— 


PD1-PD8 


VoL — 


Valid Presence Detect 


“PD pins must be pulled high at next level of assembly 
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Layout Drawing 


(2) 9 
3.1877 
1255 mle 
Ale 
1.27 PITCH 
050 Rs 
™ in 
1.00 WIDTH 
039 
SEE DETAIL A 
SIDE DETAIL A 
as SCALE 4/1 
354 MAX. | | 
: 
ols 
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mio 
1.27 + 010 ||, * 
050 + .004 
NOTE: All dimensions are typical unless otherwise stated. MICCMETERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 2Mx72 Fast Page Mode DIMM 
¢ Performance: 


¢ All inputs and outputs are fully TTL and CMOS 
compatible 


« Single 5V, + 0.5V Power Supply 
¢ Au contacts 
¢ Optimized for byte-write parity applications 


Description 


IBM11M2720L is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 2Mx72 high speed memory array 
and is configured as 2 1Mx72 banks. The DIMM 
uses 8 1Mx18 DRAMs in TSOP packages, and is 
intended for parity applications. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced Noise (32 Vss/Vcc pins) 
- 4 Byte Interleave enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.157" 

¢« DRAMS in TSOP Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. iD 
bits also allow detection of card features, and may 
be dot-or'd at the system level to provide information 
for the entire DIMM bank. For example, if a x64 or 
x72 (ECC) DIMM were inserted into a bank of x72 
parity DIMMs, IDO (grounded) would indicate that at 
least one DIMM in that memory bank will not func- 
tion properly. PD8 would indicate what positions, if 
any, contained an ECC DIMM. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 non-parity 
(5V) and ECC DIMMs (5V and 3.3V). 
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Pin Description Pinout 


Front Pin# Back Front Back 
Side Side Side Side 
Vss 127 


85 


CASO - CAS7 Column Address Strobe (Buffered) 
WEO, WE2 Read/write Input (Buffered) 


43 


86 
87 
88 
89 
90 


44 
45 
46 
47 
48 


RASO - RAS3 Row Address Strobe 


GEO, OE2 Output Enable (Buffered) 
AO, BO, Al - A9 Address Inputs (Buffered) 
Data input/output 


ON Ooh WND — 


92 50 
95 53 
99 57 
[_60-wifae s 
59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


Dimension 


AEE SEIT AEE EL OL ET 


64G3443 
Page 608 MMDLO7DSU-00 


Revised 7/94 


IBM11M2720L 


2M x 72 DRAM MODULE 


Block Diagram 


RAS1 RAS3 


CAS4 -> LGAS 


DQ36 /0O 0 
DQ37 VO 1 
DQ38 YO 2 
DQ39 ——-}/0 3 
DQ40 YO 4 
DQ41 VO5 
DQ42 vO 6 
DQ43 VO 7 
PQ44 vO 8 
CAS5 +> UCAS 
DQ45 —-41/0 9 
DQ46 VO 10 
DQ47 —!/0 11 
DQ48 ——|/O 12 
DQ49 /O 13 
DQ50 YO 14 
DQ51 /O 15 
DQ52 ——|/O 16 
PQ53 ——{/O 17 


AS6 LOAS 
CDQ54 — /O 0 
DQ55 V/O 1 
DQ56 /O2 
DQ57 ——1/0 3 
DQ58 /O4 
DQ59 /O5 
DQ60 /O6 
DQ6i /O7 
PQ62 /0 8 

= UCAS 

DQ63 /O9 

DQE4 /0 10 
%Q65 ——/O 11 
CQ66 ——|/O 12 
pas7 —lyo 13 
DQ68 0 14 
DQ69 VO 15 
DQ70 —I1’0 16 


PQ7i — 7017 


Vss ms PD 1-8 A1-AN —[>—» AI-AN: DRAMS Do - D7 Voc DO - D7, Buffers 
PDE ae 
AO —[>—+ AO: DRAMS D0,D1,D4,D5 a 
(when = 0, 1=NC) Vss DO - D7, Buffers 


BO —\>—+ _A0: DRAMS D2,D3,D6,D7 
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Truth Table 


fees ttf ow [oo |x| veld ata Out 
awe | tft | tt x | row [on |x | vatdatain 
L 


‘ Valid Data Out, 
Late-Write / RMW L HL HL Valid Data In 


Col Valid Data Out 


Valid Data Out 


Col Valid Data In 


Valid Data In 


O 
2 
a 


Fast Page Mode - Read 


1st Cycle ce 


Subsequent Cycles HL 


< 
> 
fe) 
2. 
- 


= 
> 
e 
o 
E 


Fast Page Mode - Write 


L 
1st Cycle ae 


= 
r— 


Subsequent Cycles 


Fast Page Mode - RAW 
1st Cycle 


> 


Valid Data Out, 
Valid Data In 


Valid Data Out, 
Valid Data In 


High Impedance 


HL HL H->L 


HL HL HL 


<= 
> 
@) 
2: 


RAS-Only Refresh 
A HL 


High Impedance 


Not Affected 


Read Presence Detects (PD Bits Valid) 


= w” 
c 
or 

® 
w 

2 
Q c 
9 © 
® = 
2 Q 
< 
Qo 
a 8 
ra) 
= 
rn) 
” 
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Bee 
ae 
oe 
oH 


a 


Presence Detect 


PD1 (PD1 - PD5: Addressing/Density) 


Uv 


D3 


PD6 (PD6 - PD7: Speed) 
PD7 

PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 

ID1 (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vsg, 1 = open) 
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Absolute Maximum Ratings 


SORE IRI ONES Sa 
a 


Short Circuit Output Current csioe Seadaoee 
loutep Short Circuit Output Current (PD) 


1. Stresses greater than those listed may cause permanent eeeasasiis to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 

2. Maximum power occurs when all banks are active. 


|__ Symbol 


Recommended DC Operating Conditions (1, = 0 10 70°c) 


co eo 
lini te oe | 


1. All voltages referenced to Vss. 


Capacitance (1, = 0 to +70°C, Vcc = 5.0 + 0.5V) 


Parameter He 
SN 
a 
[ca [rp Capote EWES SC«d 
7. 
a 


DQ, Capacitance 


Cis PQ, Capacitance 
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DC Electrical Characteristics (1, =0 to +70°C, Voc = 5.0 +0.5V) 


 Iicica.° . | ae Current 
loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
lece Power Supply Standby Current 
(RAS = CAS 2 Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < V,,, CAS, Address Cycling: tec = tog min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS before RAS Refresh Current___ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
Input Leakage Current, any Input 
(0.0 < Vin < (Voc < 6.0V)), All Other Pins Not Under Test = 0V 


Output High Level 
Output “H” Level Voltage (Ioyr = -S5mA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lout = +4.2mA @ 0.4V) 


1. leciIcocs,!oc4 and Iccg depend on cycle rate. 

2. loc1,lecg depend on output loading. Specified values are obtained with output open. 

3. Address can be changed once or less while RAS = V\.. In the case of Iccq, it can be changed once or less when CAS = Vin, 
4. Refresh current is specified for 1 bank. 


SS ES Sa) 
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AC Characteristics (Ta = 0 to +70°C, Vcc = 5.0 + 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 6Ons and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


RS pecagetme —SSCSC~*dSC 
ims [PSPuewom——SSCSCS~*dSC 
a 
in [Powadaess Hosting —————SSS~dC 
isc [Cour aesress Sup Tre ——SC*dt 
ico [RAS 0 ORS DaayTme ——SSCS~dC 
tasH RAS Hold Time zor 
tes CAS Hold Time 
E to Din Delay Time 
OE Delay Time from Diy 
toze 
tar | 


teLcH Hold Time from CAS Low to CAS High 


i; Transition Time (Rise and Fall) 


1. Last rising CASx edge to first falling CASx edge. 

2. The minimum teas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcags for a read cycle 
must be extended to guarantee the data out window (to) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

. Operation within the tpcp(max) limit ensures that tpac(max) can be met. The tpcp(max) is specified as a reference point only: If trep 
is greater than the specified trcp(max) limit, then access time is controlled by tcac 

. Operation within the taap(max) limit ensures that tpac(max) can be met. The trap(max) is specified as a reference point only: If trap 
is greater than the specified tpap(max) limit, then access time is controlled by ta,. 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. Last falling CASx edge to first rising CASx edge. 
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Write Cycle 


A 
ea SNCS a 
[we |wee conmansrusewan SSCs PP Pp | 
im [Wate Conmardio AS tandtmw ———SS«dt wf Pm | | 
Wit Conran Has Tine Reronoeaio SY 
DachoaiineteberedeRS | 


1. twcs, tawo, tewo; tawo, and tcpyw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawp(MiN.), tewp 2 tcwo(MiIN.), tawp 2 tawn(Min.) and tcpw 2 tcpyw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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otes 


Access Time from RAS 
Access Time from CAS 
Access Time from Address 
> “eek Access Time from OE 
traces Read Command Setup Time 
tron Read Command Hold Time to CAS 
TRRH Read Command Hold Time to RAS 
tear Column Address to RAS Lead Time 
tcaL Column Access to CAS Lead Time 
toz CAS to Output in Low-Z 
RAS Hold to Output Enable 


ton Output Data Hold tlme 

toHo Output Data Hold from OE 

Output Buffer Turn-off Delay from OE 
topo CAS to Diy Delay Time 


b w | ow Sey Cee Se 
th | fh ie) 


lorF Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toca: 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and to¢z (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcepp or topp must be satisfied. 


er p09 HE OTT SD EP OSS RP SE I DE POT EST IE I TE TS SE I SLT SOE IEP, IY GIT DETTE TE IES LONE ETI TIES EES CTE OLE LED LEI TELE DELI EEE I EEA LE EISELE DE 
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Fast Page Mode Cycle 


tpc Fast Page Mode Cycle Time } 40 | 
| taase | Fast Page Mode RAS Pulse Width | 60 | 100K 100K 


RAS Hold Time from CAS Precharge 
Access Time from CAS Precharge 


Read-Modify-Write Cycle 


eee ee 
| two |RAStoWEDelayTime 8 | | oe | | ie 
cn Meet cco en a 
pes | ed ee 
be] =e [ne 


Column Address to WE Delay Time | 
| torn | OE Command Hold Time 


1. twos, tawo, tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewp 2 tewo(Min.), tawo 2 tawn(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 

Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 

condition of the data (at access time) is indeterminate. 


=a | Oo jee) 
aot © w 


Fast Page Mode Read-Modify-Write Cycle 


Fast Page Mode Read-Modify-Write Cycle Time 83 


1. twcs; tawo, tewn, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo 2 tawo(min.), tewo 2 tewo(mMin.), tawp 2 tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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Parameter 


Hold Time 


CAS before RAS Refresh Cycle) 


CAS Setup Time 


CAS before RAS Refresh Cycle) 
WE Setup Time 


AS before RAS Refresh Cycle) 
Hold Time 


S before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time 


trer_|Retresh Period TC | | te Pls | 


. 1024 refreshes are required every 16ms. 


Presence Detect Read Cycle 


fe] eee 


|__ two [POE to Valid Presence Detect Data | — | 10 | — | 0 fins Pt 
|__tevorr _|PDE inactive to Presence Detects Inactive | 0 | 10 | 0 | 10 | ns _| 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 
trc 
tras a 
— Vin- 
RA 
Vii — 
RP 
CAS Vin - 
or 
CASx Vit oo 
Vin — 
Address 
Vie _ 
Vin - RRRRRES 


: “Ly” or ee - 
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Write Cycle (Early Write) 


tras tap 


OH— 


Dout 


OL — 


: “+H” or op” 
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Write Cycle (Late Write) 


tre 


tap 


tras 


CAS Vin - 
CASx Vit - 


or 


_— 


id Data In 


Val 


x 


H” or “L” Output remains Hi-Z because WE is latched internally following twp min. 


= 
= 
e 
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Read-Modify-Write-Cycle 


tawe 
tras tap | 
Vin a 
A 
Vii - 
RP 
CAS Vin- } 
or 
CASx Vi - 
tasR 
Address 
Dour 
trac 
=tono 
:“H’ or “L" “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Vin _ tcpRH 


Address 


Dour 


; “LY” or i 
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Fast Page Mode Write Cycle 


trasp trp 


IH — 


RAS 


CAS V 
or 


CASx 


Address 


IN 


OUT 


: “Ly” or cy 93 
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Fast Page Mode Read-Modify-Write Cycle 


trasP trp 


: “LH” or a Bl 
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RAS Only Refresh Cycle 


tras tap 


IH — 


IL — 


tapc RP 


X 
Address 
Dour “ 
Vor — 
i or bl 
Note: WE, OE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


tac 
tras tap 
Vin — 
A 
Vibe = taec 
—| tcsr _ 7 
tcp 
CHR 
S Vin — 
or 
Vit —- CLCH 
twrH 
twap 
: “H” or ca 
Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 


teporF™ 


VoH— 
PD1-PD8 


VoL — 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 


Aa cS SSS TE a a 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAILA 


SIDE DETAIL A 
ies SCALE 4/1 


157 MAX. i. 


1.27 + 0.10 
050 + .004 


NOTE: All dimensions are typical unless otherwise stated. nee 
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Features 
¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 4Mx72 Fast Page Mode DIMM 
¢ Performance: 


Access Time From Address 4ins 
tac | Cycle Time 130ns 


¢ All inputs and outputs are fully TTL and CMOS 
compatible 


* Single 5V, + 0.5V Power Supply 
¢ Au contacts 
¢ Optimized for byte-write parity applications 


Description 


IBM11M4720D is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 4Mx72 high speed memory array for 
parity applications. The DIMM uses 16 4Mx4 (12/10 
addressed) DRAMs and 8 4Mx1 (11/11 addressed) 
DRAMs in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

- Byte write, byte read accesses 

- Buffered PDs 


« Fast Page Mode 

- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/11 (redundant) addressing (Row/Column) 
¢ Card size: 5.25" x 1.2" x 0.354" 

« DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, if a x64 or 
x72 (ECC) DIMM were inserted into a bank of x72 
parity DIMMs, IDO (grounded) would indicate that at 
least one DIMM in that memory bank will not func- 
tion properly. PD8 would indicate what positions, if 
any, contained an ECC DIMM. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 non-parity 
(5V) and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 85 


40 41 84 
124 125 168 
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Pin Description Pinout 


Bee Jou Ente ators) ————d 
ee 
Pox Pay npn 


[OE Jreenc Dstt 
e-em 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


|____PartNumber___| Organization _| _Speed__| Leads | __Dimension _ 


IBM11M4720DA-60 AMx72 ee 5.25°x1.2°x0.354” ees eel 
IBM11M4720DA-70 4Mx72 5 25"x1.2"x0.354" ec cee atl 
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* Note: Parity (PQ) outputs ARE 
NOT affected by the OE control 


CAS RAS WE OE 


Da4 00 

Das VO 1 D1 
pas VO 2 

DQ7 


Vss sae PD 1 - 8 (when =0, 1=NC) 
PDE 


A1-AN —{>—® At - AN: DRAMS D0 - D23 
AO —{>— A0: DRAMS DO0-D7, D16 - D19 


BO —\>— A0: DRAMS D8-D15, 020 - D23 


eee eee 
CAS RAS WE 
pa2g —Ljvoo D18 
CAS: eee 


CAS3 —D> 


CAS RAS WE OE 
DQ27 ——/ 1/00 


Voc ——t——————> D0 - 023, Buffers 
Vss Peat Cyrene ener e DO - D23, Buffers 
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Truth Table 


Standby High Impedance 

Early-Write Valid Data In 

Late-Write / RMW Av prcinf stars 
7 ee | Valid Data Out 


Col Valid Data Out 


Valid Data In 


woinrmn 
$1428 
g1O 3 
2i2¢8 
@O oS 
a = 
@) fe) 
Q 
3S. © 
@O 
id eu] 
: > 
Qa. 


» 
nd 
a) 
9 
a 
o 
= 
o 
a. 
© 
= 
© 
o 
aL 
+ 
a 
G 
© 
2 
a 


x< 


Valid Data In 


RAS-Only Refresh N/A High Impedance 


CAS-Before-RAS Refresh High Impedance 


Not Affected 


Read Presence Detects (PD Bits Valid) 


woi-_— 
c]2 
ao 
812 
ro es 
an 
pe | 
= 
Oo 
< 
o 
@O 
n 


Presence Detect 


PD1 (PD1 - PD5: Addressing/Density) | 


PD6 (PD6 - PD7: Speed) 
D7 | 
PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 
IDi (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss_ 1 = open) 
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Absolute Maximum Ratings 


| symbol | Parameter |Rating’ «=| Units, | Notes, 
Vee [PoerSupiyvatege oer 
SN 


Storage Temperature -§5 to +125 a 


a 


Short Circuit Output Current es 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Recommended DC Operating Conditions (tT, = 0 to 70°c) 


Se ae Sa es 
SE es RS ENS Sk 
Input Capacitance (CAS, WE, OE) ee ee ee 
es a a 
fs | POx Capacitance 
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DC Electrical Characteristics (1, = 010 +70°C, Voc = 5.0 +0.5V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tao min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


3 
> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < Vi, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tao min) 


Input Leakage Current All but RAS -10 
Input Leakage Current, any Input 

(0.0 < Vin < (Veo < 6.0V)), All Other Pins Not Under Test = OV | RAS RAS 
Output Leakage Current 

(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
OH [Output “H” Level Voltage (lout = -5MA @ 2.4V) 


Output Low level 
OL [Output “L” Level Voltage (lout = +4.2mA @ 0.4V) 


ele 


1. lec1Icees,loc4 and Iccg depend on cycle rate. 
2. Icci,Icca depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V,. In the case of I¢c4, it can be changed once or less when CAS = Viy, 
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AC Characteristics (T, = 0 to +70°C, Voc = 5.0 + 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
VIL. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. ———s 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 


delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 60ns and 7Ons. 
4. AC measurements assume tr = 5ns. 


Read, Write and Refresh Cycles (Common Parameters) 


<= 
9 
x 
F : 
NJ 
(2) 
Cc 
= 
= 
za 
oO 
= 
Oo 
”n 


— 
Go NO 


tac 
top 
15 
17 


topp E to Diy Delay Time 


Transition Time (Rise and Fall) 


O 


we) moja] a = ;n 7, 7 
wo Po ess oO 
ron) LO ~ 


js 


57 


tar 
tr 


fe>) ‘ i NO oh. ip) —_ —_ —_ nN “J — on a+ 


es 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If trap 

is greater than the specified taap(max) limit, then access time is controlled by tag. 

. Either tepp or topp must be satisfied. 

. OE has no effect on Parity (PQx) bits. 
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Write Cycle 


[—twes __|Wite CommandSeupTime ST 2 | | 2 | — | re 
[| twen |Wite Command toting EP HP [=f] 


[em [wit Gormandie RSLeadTine ————SSSC*d a | — | me [| | 
nen [Wie Conmandot Tine Reteeneato RS «dt a | | [| | 
ee 
a 
Sn 0 


1. twos, tawo, tewo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewp 2 tewo(min.), tawp 2 tawo(min.) and tcpw 2 tcpyw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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eee $a 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, toac, topa, taa, toca: 

. OE has no effect on Parity (PQx) bits. 

. Either troy or taay Must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and to¢ez (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 


—_ 
th 


_—* 

= awh. 

NO ~ 
N 

ee) 


CG] ®d 
i) NO NO NO 
(=) (o>) io) io) 
nN ie] NM |] & | fo 
on ao opr lT nan 
~J — 
o> 
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Fast Page Mode Cycle 


|___tcrn _|Access Time from GAS Precharge | — | 40 | — | ts | ins | 12 _| 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toza. 


; CAS Hold Time 18 
CHR (CAS before RAS Refresh Cycle) 
CAS Setup Time 15 
csr (CAS before RAS Refresh Cycle) 
WE Setup Time _ 15 
(CAS before RAS Refresh Cycle) 


; WE Hold Time 

en (CAS before RAS Refresh Cycle) 
RAS Precharge to GAS Hold Time 
Refresh Period 


anys nse neon een tn ieee a mR eemnenEmmNeaaaN Om EmaNaRAemeEamEEmemnteteEREneEEnmaseemnmemeennennneenemeanteiemennmnenttmntneaemennunEEREnmDnEnananeEUnEamemEemmnttIEneteetEneneEEnEmnaANEnNREMamEnEERERseRNENRERAINEnAReReRaED menaRnAnaREENnUtRn Ree teen enn EEE 


1. 4096 refreshes are required every 64ms. 


Presence Detect Read Cycle 


= 


PDE to Valid Presence Detect Data | — | to | — | to | ns | 1 | 
[__teoorr _|PDE inactive to Presence Detects inactive | 0 | 10 | 0 _| 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tac 


tap 


tras 


teiz 


Hi-Z ___ 


Valid Data Out 


Hi-Z 


trac 
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rite Cycle (Early Write) 


RAS 


tcrp 


tasr 


ddress 
OE 
as 
tos oF ton 
IN Valid Data In 
Vou— Hi-z 
Dour r 
Vot = 
: “4” or sd es 
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Fast Page Mode Read Cycle 


trasp 


; “Hy” or 4 
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Fast Page Mode Write Cycle 

trasp trp 


IH — 


Dour 


: “4” or a 
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RAS Only Refresh Cycle 


Vin— 
RAS 
Vit ~ 


trec tcrp 


Vox — 
i- 
OUT 
Vo _ 
: a i or a Ee 
Note: WE, OE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


tro 
tras tap 
Vin — 
RAS 
Vit — tapc 
| ‘csr tapc tcrp 
top 
HR 

Vip — 
Vit — 


twrH 


Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 


tp teporr” 


VoH— 
PD1-PD8 
Vo_L— 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 


ee a ee) I a Pe SR a a re 
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Layout Drawing 


SEE DETAIL A 


SIDE DETAIL A 
SCALE 4/1 


s: 

AL") 

(<a) TT») 

127 +010 N 
=_ 


santana SREEREGRERERE call 


.050 = .004 


NOTE: All dimensions are typical unless otherwise stated. “ches 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 1Mx72 Fast Page Mode DIMM 
¢ Performance: 


| 60 | 70 | 

rac [PS Accosetime | cone | Tons 
Ac 
C 


taa cess Time From Address 4ins 
tpc | Fast Page Mode Cycle Time 


¢ All inputs and outputs are fully TTL and CMOS 
compatible 


¢ Single 5V, + 0.5V Power Supply 


Description 


IBM11M1730BA is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 1Mx72 high speed memory array for 
ECC applications. The DIMM uses 18 1Mx4 DRAMs 
in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 7Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Au contacts 
« Optimized for ECC applications 


« System Performance Benefits: 
- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- 4 Byte Interleave enabled 
- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 addressing (Row/Column) 

¢ Card size = 5.25" x 1.0” x 0.354" 

¢ DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 
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Ordering Information 


1 [MX72 


IBM1 IBM1iM1730BA-60.=~C*~*~*™ 60 


Pinout 


5.25"x1.0"x 0.354” 


IBM11M1730BA-70 ner hp 5.25"x1.0°x 0.354" —— 
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YO 1 
/O0 2 


D15 


D17 


PD 1-8 (when = 0, 1=NC) 


A0: DRAMS DO-D8 


A1-AN —{>— > AI-AN: DRAMS DO - D17 
> 


AO: DRAMS D9-D17 


DO - D17, Buffers 


Vgg ————____—_> _ 00-17, Buffers 
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wwe tf |x| ew | cor x | vals atain 


xX 
X 
: Valid Data Out, 
-Write / RMW Valid Data In 


Valid Data Out 


Valid Data Out 


Valid Data In 


moinr- 1 — Ti 
Cia si iL2iags f 
oa als on rot 
SIO DIB IOs 
2\e2l2/8é 
o1° Gia {[°S 
2 =| = 
‘?) o1OoO ro) 
a roe 
ro ola 3) 
: : 
a 
= 3 
oD a 


Valid Data In 


Valid Data Out, 
Valid Data In 


Tl 
my 
4 
ae 
9 

a 
0) 
= 
° 
a. 
@ 
Be] 
= 
= 


Valid Data Out, 
Valid Data In 


ce 
os 


mM |— 
ae 4 
7 
5 | 
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o |° 
ej 
9 
© 
< 
o 
© 
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RAS-Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 
High Impedance 


Not Affected 


Read Presence Detects (PD Bits Valid) 


ee Cc 
Coe 
ES CORSEAL 
oo [ae Pe [me 
pt ft ke | x | x | Rw | 


Presence Detect 


70 
PD1i (PD1 - PD5: Addressing/Density) 


D3 


PD6 (PD6 - PD7: Speed) 
D7 
PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 
IDi (Refresh Mode) 


awh, 


1. PD1-8 are buffered outputs (0 = driven to Vo_, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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-0.7 to Vcc +0.7 


Vout Output Voltage -0.7 to Voc +0.7 
Storage Temperature -55 to +125 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


ae ee 
7 
a 


1. All voltages referenced to Vss. 


Capacitance (1, =0 to +70°C, Vcc = 5.0+ 0.5V) 


Symbol | Paramotor | Max | Units | Notes 


2 
i a 
a a 
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DC Electrical Characteristics (1, =0 to +70°C, Vcc = 5.0 +0.5V) 


r [uc . °° ce 4 Current 
loct Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Iece2 Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 
locs Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vin: tac = trac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS < V, CAS, Address Cycling: tpc = tpg min) 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
hay Input Leakage Current, any Input 
(0.0 < Vin $ (Voc < 4.0V)), All Other Pins Not Under Test = OV 


Output Leakage Current in 
Of) —_ | (Dour is disabled, 0.0 < Vout < Vec) 


Output High Level 
Output “H” Level Voltage (lou = -5mMA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lour = +4.2mA @ 0.4V) 


1. lectslecs.!ec4 and Iccg depend on cycle rate. 
2. Icci,lcc4 depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of loca, it can be changed once or less when CAS = Vin, 
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AC Characteristics (T, = 0 to +70°C, Voc = 5.0 + 0.5V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. The 1Mx4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention 
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the 
power supply voltage. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAM 
access specifications of 6Ons and 70Ons. 

4. AC measurements assume tr = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


[tee [Random Read orWite ioe time ——SS«d tO] — oo] — | oe | 


RAS Precharge Time 


trp 
tcp CAS Precharge Time 
RAS Pulse Width 
CAS Pulse Width 


—_ 
oO 


tcas 
Row Address Setup Time 
Row Address Hold Time 


RAH 


Column Address Setup Time 
Column Address Hold Time 
AS to CAS Delay Time 


tasc 


“SJ 


toaH 


a 
2) 


trcp 
AS to Column Address Delay Time 

Hold Time 

Hold Time 

AS to RAS Precharge Time 


all 3 
Oi} 


osu 


) 
on No — —_ _ —k ~ 


torp 


mi 


E to Din Delay Time 


ml 


Delay Time from Diy 


tpzc 


tar Column Address Hold Time Referenced to RAS 


i 
” 


T 


Ss 
4 oO 
A 
ro] mijofoaf ri ~ 
ala o1 | a | © alo 
ey 
o 


SS 
io) 
Oo 
© 
© 
< 
a 
=| 
3) 
fe) 
3 
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Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum to}, of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The trap(max) is specified as a reference point only: If taap 
is greater than the specified taap(max) limit, then access time is controlled by tag. 

4. Either tcpp or topp must be satisfied. 
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Write Cycle 


Symbol 


Parameter 


oo 
Wie Command Hoi Tine etwencosw ARS — 
patoaTnetemeredeRRS | 


1. twes;, tawo, tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewp 2 tewp(min.), tawp 2 tawn(min.) and tcpw= tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


2. This timing parameter is not applicable to this product, but applies to a related product in this family. 


3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


Sa ae pee Ea ETN ET EE YI I SN PS IPE PE NSS PT I LEE Aa ST SE ELT OEE ET ES TTD EOL RES 
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Read Cycle 


Max 


ine omer rete SP PP fp 
ice [renea neem RS—SSCS*d 
a a 
cor pocoetmetonESC*d 


cm [oot Adesso RSiesTine | 


lege GAS to Diy Delay Time | 20 | — | 
Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toca. 

. Either tacy or tany must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp Must be satisfied. 


lorF 
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Fast Page Mode Cycle 


Symbol Parameter 


Fast Page Mode Cycle Time 
| tease | Fast Page Mode RAS Pulse Width | 60. | 100K 100K Ls ae 


toons | RASHold Timetrom CAS Precharge | — | — | — | ~ | rs | | 
lern_| Access Time from GAS Precharge | — | 0 | — | ts | rs | 2s | 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
2. Measured with the specified current load and 100pF. 
3. Access time is determined by the latter of trac, tcac, tcpa, taa, toga. 


Read-Modify-Write Cycle 


RAS to WE Delay Time 


OE Command Hold Time 


1. twcs, tawo, tcwo; tawo, 2nd tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawn(mMin.), town 2 tewo(min.), tawo 2 tawo(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


[tee [Fas Pape Node Read Moaiy Wie Gyaene | | — | © | — | m | 


rer [WE Deiy tie rom TAS Prctarwe ____———*+{ -|—-|{—-|[—-{m|{1_ 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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CAS Hold Time 18 18 
(CAS before RAS Refresh Cycle) 

CAS Setup Time { 

(CAS before RAS Refresh Cycle) 


WE Setup Time 


(CAS before RAS Refresh Cycle) 


Hold Time 
(CAS before RAS Refresh Cycle 


) 
RAS Precharge to CAS Hold Time 3 
Refresh Period 


PDE to Valid Presence Detect Data 
lpporr PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tras . trp 


Address 


teiz toe 


Dour Hi-Z Valid Data Out Hi-Z —___ 


trac 


; “4” or a es ia 
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Write Cycle (Early Write) 


tac 


tap 


tras 


id Data In 


Val 


Hi-Z 
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Write Cycle (Late Write) 


Address 


tras 


‘H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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tawe 


tap 


S 


trac 


<fono 
Output remains Hi-Z because WE is latched internally following twp min. 


* 


“Hy” or i ees 
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Fast Page Mode Read Cycle 


trasp 


Be) 
(ep) 


O 
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Address 


Dour 


: “4” or “| 
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Fast Page Mode Write Cycle 


trasp tap 


. “4” or al 
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Fast Page Mode Read-Modify-Write Cycle 


trasp 


: “Ly” or bs 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tarc 


Hi-Z 


WE, OE, Din are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


c 
tras tap 
AS 

Vit — tapc 
| ‘esr tapc RP 

tcp 

tour 
Vit — : 


tweaH 


” or “ i” 


Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 
Vin — 
PDE 
Vit — 
tp teporr” 
Von— 
PD1-PD8 Valid Presence Detect 
VoL — 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


1.00 WIDTH 


SEE DETAIL A 


DETAIL A 
SCALE 4/1 


050 + .004 


NOTE: All dimensions are typical unless otherwise stated. M4UMETERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 1Mx72 Fast Page Mode DIMM 
« Performance: 


CAS Access Time 26ns 


tan | Access Time From Address 
RC Cycle Time 130ns 


PC 


¢ Allinputs and outputs are LVTTL and LVCMOS 
compatible 


* Single 3.3V, + 0.3V Power Supply 
¢ Au contacts 


Description 


IBM11M1730BB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 1Mx72 high speed memory array for 
ECC applications. The DIMM uses 18 1Mx4 DRAMs 
in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Optimized for ECC applications 
¢ System Performance Benefits: 
- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- 4 Byte Interleave enabled 
- Buffered PDs 
« Fast Page Mode, Read-Modify-Write Cycles 
» Refresh Modes: RAS-Only and CBR 
¢ 1024 refresh cycles distributed across 16ms 
¢ 10/10 addressing (Row/Column) 
¢ Card size: 5.25" x 1.0" x 0.354" 
¢ DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 5 
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Pin Description Pinout 


——— Power (3.2) 


a ee 
[ee-e fioeie 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


_____PartNumber___| Organization _| _Speed__| Leads | __Dimension _| _Notes__ 


NBM1iM1730BBA-60...~C~CS 1Mx72 A A 5.25"x1.0"x 0.354” Psas'x10%0354 | 
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CAS RAS 
DQ0 0.0 DQ36 
DQ Vo 1 DO DQ37 
DQ2 VO 2 DQ38 
DQ3 V0.3 Da39 
f= 


CAS RAS WE OE 


CAS RAS WE OE 
DQ20 V0 0 


pa2i —1/0 1 D5 
pa2z2 —1/0 2 
pa2z3 —+V/0 3 


CAS RAS WE OE 
vO0 

VO 1 D6 

VO 2 
VO 3 


PD 1-8 (when = 0, 1=NC) 


AO: DRAMS DO0-D8& 


AO: DRAMS D9-D17 


A1-AN —[>—+ AI1-AN: DRAMS D0 -D17 
> 
+S 


Vec ae (ae are eres DO - D17, Buffers 
Vss ee ea DO - D17, Buffers 
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Truth Table 


es tt ow [co |x| valde oor 


Valid Data Out, 


p Hot | 

rs ee N/A Col Valid Data In 
Re 
se 


Late-Write / RMW 


Fast Page Mode - Read 
1st Cycle 


Fast Page Mode - Write 
1st Cycle 


Fast Page Mode - RUW 
1st Cycle 


Valid Data Out, 


Valid Data Out, 
Valid Data In 


x 
1 
2 
= 
L 
nA 
< 
> 
e) 
o 

* 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


=a 
— 
E 
- 


High Impedance 


: 
: 
a 
: 
: 


High Impedance 


H 
Not Affected 


Read Presence Detects 
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Presence Detect 


~ 
ro) 


PD1 (PD1 - PD5: Addressing/Density) 
D2 


Oo 
w 


PD6 (PD6 - PD7: Speed) 
D 

PD8 (Parity/ECC Designator) 

IDO (DIMM Type/Width) 

ID1 (Refresh Mode) 


3. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
4. IDO-1 are unbuffered outputs (0 = Vsg, 1 = open) 


“N 
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Power Supply Voltage -0.5 to 4.1 
Input Voltage -0.5 to 4.1 


Output Voltage 


r 
Stor eu Ouput Guven PO) | wa] 1 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


1. All voltages referenced to Vss. 


SO 2 
YO 
ont anc SREB 
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DC Electrical Characteristics (1, = 00 +70°C, Voc = 3.3 +0.3V) 


. inact .. ©. °° ole ey. 7 Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vin: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < Vi, CAS, Address Cycling: tec = tpc min) 


3 
> 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


3 

> 
—_, 
fo a 
‘to cw 


CAS before RAS Refresh Current __ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


a 
oO 


Input Leakage Current 
Input Leakage Current, any Input 
(0.0 < Vin s (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


o 
= 
> 


ae High Level 
Output “H” Level Voltage (lout = -2mA @ 2.4V) 


< 
ie) 
=x 


Output Low level 


Vou Output “L” Level Voltage (lout = +2MA @ 0.4V) 


mA 
mA 
| : 


B= 
> 


1. lect,Icoc3,!oc4 and lecg depend on cycle rate. 
2. Icci,lcca depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Icca, it can be changed once or less when CAS = Vin, 
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AC Characteristics (1, = 0 to +70°C, Vcc = 3.3 + 0.3V) 


1. Vin (min) and Vi_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specitied timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


trac Random Read or Write Cycle Time 110 
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AS Precharge Time 


Be) 
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trep AS to CAS Delay Time 


trap RAS to Column Address Delay Time 
trsH RAS Hold Time 

tosH CAS Hold Time 

torp CAS to RAS Precharge Time 


E to Dy Delay Time 
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tbzo E Delay Time from Diy 


tozc 
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Transition Time (Rise and Fall) 


1. The minimum tcas requires tos} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, atcas of 15ns plus a minimum to}, of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the tgap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If trap 
is greater than the specified trap(max) limit, then access time is controlled by ta, 

4. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Symbol Parameter 
t 


Write Command Set Up Time 

Write Command Hold Time 

Write Command Pulse Width 

Write Command to RAS Lead Time 

Write Command to CAS Lead Time 

Write Command Hold Time Referenced to RAS 


Data Hold Time Referenced to RAS 


1. twcs, tawp, tcwo: tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewp 2 tewo(MIN.), tawp 2 tawo(Min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 
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. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toea- 

. Either tac or taRy must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 
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Fast Page Mode Cycle 


Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


Access Time from CAS Precharge 
1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, top, taa, toga. 

Read-Modify-Write Cycle 


1. twcs, tawp, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewp 2 tewn(MiIN.), tawp 2 tawn(Min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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T C«WLCGSAS ASHoldTime =Sst=“‘C;C;*é‘CSSS*‘;CS*” Time 
(CAS before RAS Refresh Cycle) 


CAS Setup Time 


(CAS before RAS Refresh Cycle) 


See Time _ 
S before RAS Refresh Cycle) 


Hold Time 
(CAS before RAS Refresh Cycle) 


. 1024 refreshes are required every 16ms. 


Presence Detect Read Cycle 


Symbol Parameter 


ae 1 aren DE to Valid Presence Detect Data 


tppoFF PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 
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tap 


tras 


Hi-Z —__ 
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Write Cycle (Early Write) 


tac 


trp 


tras 


id Data In 


Val 


Hi-Z 
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Write Cycle (Late Write) 


tras tap 


RAS 


CAS 


Address 


IN 


Dout 


H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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tawe 


tcrp 


Address 


trac 


ono 


:"H" or "L" “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


CAS . 
dress 
IN 
Dour 
: “+” or as 
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Fast Page Mode Write Cycle 


tap 


trasp 
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Fast Page Mode Read-Modify-Write Cycle 


trp 


trasp 


Dour N 


Dour 2 


Dour 1 
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RAS Only Refresh Cycle 


tras 


1H — 


iL — 


tapc RP 


CAS 
ress 
Vou = 
Dour cE 
é “iy or ue Bo 
Note: WE, OE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


tac 


trp 


tras 


trec 


tour 


tway 


St 


‘af 
note 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


Vin — 
PDE 
Vit — 
teporr™ 
VoH— 
PD1-PD8 Valid Presence Detect 
Vo. — 
*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAILA 


DETAIL A 
SCALE 4/1 


NOTE: All dimensions are typical unless otherwise stated. MUUMETERS 
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Features 


« 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 2Mx72 Fast Page Mode DIMM 
e Performance: 


ycle Time 


ast Page Mode Cycle Time 


¢ All inputs and outputs are TTL and CMOS com- 
patible 


¢ Single 5.0V, + 0.5V Power Supply 


« Au contacts 
¢ Optimized for ECC applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 2048 refresh cycles distributed across 32ms 
¢ 11/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.157" 

¢« DRAMS in TSOP Package 


Description 


IBM11M2730H is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 2Mx72 high speed memory array for 
ECC applications. The DIMM uses 9 2Mx8 DRAMs 
in TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


10 11 
94 95 


(Front) 1 
(Back) 85 


40 41 84 
124 125 168 
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Pin Description Pinout 


So 
ee 
——e0-wrwee 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


ee 


IBM1iM2730HA60.2~— | Mx72 | fo amx72s«| Ons Ss | SCS 5.25°x1.0"x 0.157” 
IBM11M2730HA-70 OMx72 | 70ns | AC 5.25"x1 0x 0.157” — 
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Block Diagram 


DQ23 


DQ24 
DQ25 
DQ26 
DQ27 
DQ28 
DQ29 
DQ30 
DQ31 


DQ65 D8 


DQ32 PD 1-8 (when = 0, 1=NC) 


DQ33 D4 PDE 


pas4 

DQ36 A1-AN +> A1-AN: DRAMS D0 - D8 
DQ37 

DQ38 > 


DQ39 


DQ35 
A0: DRAMS DO-D4 


AO: DRAMS D5-D8 


DO - D8, Buffers 


Vss ted? De teeteeree DO - D8, Buffers 
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Truth Table 


fd tf [tf row | cor | x | velco 
Eeywie Tf tf tf xf row | co | x | vataDaain 


; Valid Data Out, 


X 


ey 
pou | x) | ON Col Valid Data In 
Le 
beste | 


L 
L 

L 
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Fast Page Mode - Read 
1st Cycle 


Fast Page Mode - Write 
1st Cycle 


Subsequent Cycles 


Fast Page Mode - RMUW 


1st Cycle Valid Data In 


Valid Data Out, 


Subsequent Cycles H->L N/A Col Valid Data In 


N/A High Impedance 
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RAS-Only Refresh X 
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High Impedance 


Not Affected 


Read Presence Detects (PD Bits Valid) 


a 
p= 
ea 
fo 
pa 
P= 
a 
=a 
Hot | ok | 
acm 


X 
ESSER EATS 


Presence Detect 


F 
Oo 


PDi (PD1 - PD5: Addressing/Density) 
2 


O 


PD6 (PD6 - PD7: Speed) 
PD7 

PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 

ID1 (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vsg, 1 = open) 
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Power Supply Voltage -1.0 to +7.0 


loutep Short Circuit Output Current (PD) 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


SS a 
Tvs [nputionvotase iY ee | | em | ov Tt 
[ve Input ow vonage +i es | — | oe |v | + 


1. All voltages referenced to Vss. 


Capacitance (1, =0 to +70°C, Voc = 5.0 + 0.5V) 


To rputGapacanen oven Arai) SYS Pr 
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DQ, Capacitance 
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DC Electrical Characteristics (1, = 0 to +70°C, Vec = 5.0 +0.5V) 


. Iii . ... © a Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < V,,, CAS, Address Cycling: tpc = tee min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


oO 


NI 

© 
—_ 
G@ 


mre 
ro) 


Input Leakage Current 
Input Leakage Current, any Input 
(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = 0V 


Output Leakage Current 
(Dour ! is disabled, 0.0 < Vout < Voc) 


Output High Level 
Output “H” Level Voltage (lour = -5mA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lout = +4.2mA @ 0.4V) 


1. locilocs,!ec4 and Iccg depend on cycle rate. 
2. Icc1,lcca depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of loca, it can be changed once or less when CAS = Vii, 
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AC Characteristics (1, = 0 to +70°C, Voc = 5.0+ 0.5V) 


1. Vin (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between V\, and 
VIL. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 7Ons. 

4. AC measurements assume try = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


| 
: 


1. The minimum tcag requires tog} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If trap 

is greater than the specified taap(max) limit, then access time is controlled by tag. 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


| twos | Write Command Set Up Time 
Write Command Hold Time 


eal 
: 
[we [We Command Puse wath SSCSC~SC‘a 
[nen [We Command Hol Tine ReteenceaioRAS | 
[tows [Data told Tine ReterenceaioRAS——SSC*dYC 
a 
To [Datowtme ——SCSC~—~—SCS—S 


1. twes, tawo, tewo. tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewo 2 tewo(MiN.), tawp 2 tawo(mMin.) and tcpw 2 tcepw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Symbol Parameter 


trac Access Time from RAS 


toac Access Time from CAS 


t 


AA Access Time from Address 

Access Time from OE 

tres Read Command Setup Time 

tacn Read Command Hold Time to CAS 
Read Command Hold Time to RAS 
tRAL 

tcat Column Address to CAS Lead Time 
tciz 

taox RAS Hold to Output Enable 

Output Data Hold Time 

tono Output Data Hold Time from OE 


loez 
topo CAS to Diy Delay Time 


lorF Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa; taa, toca. 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. loge (max) and to¢z (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcepp or topp must be satisfied. 
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Fast Page Mode Cycle 


tec 


FastPageNodeGyoetme OP Po | | 
ier __[ Fest Page Nose FAS Puce Wah ———S—*dC = 
com | FAS ais inate SPresage ———SSC«id we | PT | 

ea ee ee 


tcopa Access Time from CAS Precharge 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, topa, taa, toca. 
Read-Modify-Write Cycle 


ax ax 


1. twos, tawo, tcwo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawop = tawo(min.), tewp = tewo(MiN.), tawp = tawp(Min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 

Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 

condition of the data (at access time) is indeterminate. 


-~ | O1 
oOo}; © 


Fast Page Mode Read-Modify-Write Cycle 


Fast Page Mode Read-Modify-Write Cycle Time 
WE Delay time from CAS Precharge 


1. twes, tawo, towo: tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo 2 tawo(min.), tewo = tewo(min.), tawv 2 tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected ceil: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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Refresh Cycle 
-70 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


CAS Setup Time 

(CAS before RAS Refresh Cycle) 
WE Setup Time 

(CAS before RAS Refresh Cycle) 


Hold Time 


S before RAS Refresh Cycle) 


tpp PDE to Valid Presence Detect Data 10 
PDE Inactive to Presence Detects Inactive 10 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 
tac 
tras tap 


OH— 
OUT Valid Data Out Hi-Z 
OL— 
t 
RAC feu 
: “1H” or le isis 
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Write Cycle (Early Write) 


tac 


tap 


tras 


DH 


iS) 


id Data In 


Val 


Hi-Z 


“H” or “L” 
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Write Cycle (Late Write) 


tras is 


RAS 


CAS 


Address 


IN 


Dout 


:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write-Cycle 


tawe 


OH 


Da i- See Hi-Z° 
OL ~~ 
trac 
+toHo 
:“H" or “L" — “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Vin ~ tcpRH 


: “4” or sd 
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Fast Page Mode Write Cycle 


trasp trp 


IH — 


Dour 


‘ “H” or a 
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Fast Page Mode Read-Modify-Write Cycle 


tap 


trasp 


Dour N 


Dour 2 


Dour 1 
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RAS Only Refresh Cycle 


IH — 
RAS 


tl — 


ress 


: “Ly” or Hae 


Note: , OE, 


Diy are “H” or “L” 


tras 


tapc 
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RP 
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CAS Before RAS Refresh Cycle 


tac 
tras tap 
Vin — 
AS 
Vit — tapc 
| tcsr tapc RP 
tcp 
tcHR 
Vin — 
CAS 
Vit — 


twry 


: “Ly” or ler 


Note: Addresses are “H” or “L” 
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owt 


=r IBM11M2730H 


2M x 72 DRAM MODULE 
Presence Detect Read Cycle 
Vin — 
PDE 
Vit — 
tp teporr* 
Vou 
PD1-PD8 Valid Presence Detect 
VoL — 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAIL A 


SIDE DETAIL A 


ne SCALE 4/1 


.157 MAX. | 


r 


4.038 
159 7 | 
4.038 | | * 
.159 MIN. 


1.27 + 0.10 
050 + 004 


; , MILLIMETERS 
NOTE: All dimensions are typical unless otherwise stated. INCHES 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢« 2Mx72 Fast Page Mode DIMM 
e Performance: 


1 


ns 
Cycle Time 
Fast Page Mode Cycle Time 
¢ All inputs and outputs are LVTTL and LVCMOS 
compatible 


¢ Single 3.3V, + 0.3V Power Supply 


Description 


IBM11M2730HB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 2Mx72 high speed memory array for 
ECC applications. The DIMM uses 9 2Mx8 DRAMs 
in TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 7Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


« Au contacts 
¢ Optimized for ECC applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 2048 refresh cycles distributed across 32ms 
¢ 11/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.157" 

¢ DRAMS in TSOP Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (65V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 85 
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Pin Description Pinout 


(oe: ouput Enave Gute) 
Ae a 
0b es 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


a Oe 


IBM1iM2730HBA-60. ~~~ 2Mx72 [aMx72 «| Ons ss] A 5.25°x1.0"x 0.157” 
IBM11M2730HBA-70 2Mx72 | 7ons | A 5.25"x1.0°x 0.157” — 
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CAS RAS WE OE 


D8 


Vss ae PD 1-8 (when = 0, 1=NC) 
PDE 


A1-AN —{>—» AI-AN: DRAMS D0 - D8 
AQ —>—- 0: DRAMS D0-D4 
BO —>—+ 0: DRAMS D5-D8 


Vgg ——+—___+ _ D0- D8, Buffers 
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Truth Table 


fee | P| tf Pow | cr |x| valde out 
www ST ef | tp x | ow | co | x | vaonain 


,; | Valid Data Out, 
Fast Page Mode - Read . 


Fast Page Mode - RMW Valid Data Out, 


RAS-Only Refresh x High Impedance 


PD1 (PD1 - PD5: Addressing/Density) 
ON ee le elt a Dees oe | 
PD6 (PD6 - PD7: Speed) a ee ee ae 
PD8 (Parity/ECC Designator) a a Bae ee 
IDO (DIMM Type/Width) 2 ee ee eee 
ID1 (Refresh Mode) i ae Se eae 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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A a 


A 
| lovreo __| Short Circuit Output Current (PD) ae ee 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Storage Temperature 55 to +125 — 


Recommended DC Operating Conditions (1, = 0 to 70°c) 


1. All voltages referenced to Vss. 


7 manne ee 
a a ne ee ee 
Input Capacitance (CAS, W ee ee ee 
ee a A ee 
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DC Electrical Characteristics (1, = 010+70°C, Voc = 3.3 +0.3V) 


parameter Min | Max | units | Notes | 


Symbol 


OAS PSPS 2 SPS ASS AS SS SA I SD PRS PT FPN A CE A 


Operating Current 
Average Power Supply Operating Current 


lect 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vjz) 


lcce2 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vix: tac = tac min) 


A 
(o) 
tes) 
[a] 
> 


é 


loca 1,3 


Fast Page Mode Current 60 675 
loca Average Power Supply Current, Fast Page Mode mA 
(RAS < Vi, CAS, Address Cycling: tpc = tpc min) -70 585 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS before RAS Refresh Current fee | 
-10 
-10 


loes 


—_ 
Ue 
a) 


loce Average Power Supply Current, CAS Before RAS Mode 


(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 


hey Input Leakage Current, any Input 


(0.0 < Vin s (Vcc < 6.0V)), All Other Pins Not Under Test = 0V 


Output Leakage Current 


'ot) (Dour is disabled, 0.0 < Vour < Vec) 


Output High Level 
OH —_- | Output “H” Level Voltage (lout = -2mA @ 2.4V) 


Output Low level 
OL | Output “L” Level Voltage (Iour = +2mMA @ 0.4V) 


jo) 
aS 


ele 
N 
a 


1. Ici lec3,}coc4 and Icgg depend on cycle rate. 
2. Icct,lcca depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V\,. In the case of Iocq, it can be changed once or less when CAS = Vix, 
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AC Characteristics (1, = 0 to +70°C, Voc = 3.3 + 0.3V) 


1. Vin (min) and Vip (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and 
Vic. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Parameter 


Random Read or Write Cycle Time 
RAS Precharge Time 

CAS Precharge Time 

RAS Pulse Width 


CAS Pulse Width 

Row Address Setup Time 
Row Address Hold Time 
Column Address Setup Time 


to CAS Delay Time 

| tran | to Column Address Delay Time 
AS Hold Time 

Hold Time 

to RAS Precharge Time 

OE to Diy Delay Time 


F 
> 
no 
2) 
2 
Cc 
| 
S 
> 
Q. 
Qa 
a 
£0) 
a” 
” 
<I 
o 
Qa 
a 
3 
@ 


j 

re} 

0 
z 
> 
(¢3) 


cr 
a [a 
x f= 
all al 3 
OI) } Di] 


i 

Be) 

a) 
5 
> 
” 


OE Delay Time from Din 
AS Delay Time from Din 
Column Address Hold Time Referenced to RAS 


Transition Time (Rise and Fall) 


1. The minimum tcas requires tes} to be met for both writes and reads. Also, because of the buffer, the minimum tcag for a read cycle 
must be extended to guarantee the data out window (to) in the application. For example, a tcas of 15ns plus a minimum to, of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The trap(max) is specified as a reference point only: If trap 

is greater than the specified trap(max) limit, then access time is controlled by tay. 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


ao 
; 
we |we command Fuse wa 
ee 
a 
a 2 


1. twos, tawo, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo = tawo(min.), tewp = tewo(min.), tawp = tawo(min.) and tcpw2 tcpwi{min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


RE BP ET ES DTT A I II I NES ST PS TS SII AE ATES SANE TEE OEE TT TEENA ELA TNT IE PELE EE TGCS E ETT TIO NAGE ELL LEAD ITC ELLE DLT EEL EEE LOLA 
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i 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa, toca. 

. Either tacy or tagy must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcpp or topp must be satisfied. 
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Fast Page Mode Cycle 


Symbol Parameter 


Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toca. 


Parameter 


Read-Modify-Write Cycle Time 
RAS to WE Delay Time 

CAS to WE Delay Time 

Column Address to WE Delay Time 
OE Command Hold Time 


1. twcs, tawo, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewp 2 tewo(mMin.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


Symbol Parameter 


Fast Page Mode Read-Modify-Write Cycle Time 


WE Delay time from CAS Precharge 


1. twes, tawo, tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo 2 tawo(min.), tewo = tewo(min.), tawp = tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 


64G2239 
Page 724 MMDL14DSU-00 
Revised 7/94 


= IBM11M2730HB 


2M x 72 DRAM MODULE 


(CAS before RAS Refresh Cycle) 


WE Hold Time 
AS before RAS Refresh Cycle) 


|__tner__|Retresh Period pe se | | see ft] 
1. 2048 refreshes are required every 32ms. 


PDE to PDE to Valid Presence DetectData=é=<“‘(i‘SDé*é*é~* Presence Detect Data 
tpporF PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


treo 


tap 


S 


Hi-Z ____ 


) 
O 
pu 
w 
2 
2 
o 
> 


Hi-Z 


tou 


trac 


,@) 

<= 

Oo 
J 
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Write Cycle (Early Write) 


tac 


tap 


tras 


DH 


DS 


— 


d Data In 


> 


Hi-Z 
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Write Cycle (Late Write) 


tras trp 


RAS 


Address 


ma tour 


-_ Valid Data In 


Oy fs 


Dour 


:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write-Cycle 


tawc 


RAS 


C 
Address 
IN 
Dour 
trac 
= too 
-“H’or"L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


: “LL” or va lin 
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trasp tap 


: “H” or soy 99 
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Fast Page Mode Read-Modify-Write Cycle 


trasp 


: “1H” or = Ai 


RSENS 
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RAS Only Refresh Cycle 


tras tap 


IH — 


il — 


tapc RP 


ress 

Von — 

Dour - 
Vo. — 
: “4” or | 
Note: WE, OE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


Vip — 
A 
Vit — taec 
7m) tcsr 
tcp 
Vin — 
Vit — 
twrH 
twrp 


: “4” or a Si 


Note: Addresses are “H” or “L” 


tour 


tras 


tapc 


RP 
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Presence Detect Read Cycle 


tp tppoFF” 


PD1-PD8 


VoL_— 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAIL A 


SIDE DETAIL A 


— SCALE 4/1 


.157 MAX. | 


; MILLIMETERS 
NOTE: All dimensions are typical unless otherwise stated. INCHES 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 4Mx72 Fast Page Mode DIMM 
e Performance: 


RAS Access Time 
CAS Access Time 25ns 


¢ All inputs and outputs are TTL and CMOS com- 
patible 


¢ Single 5.0V, + 0.5V Power Supply 


Description 


IBM11M4730C is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 4Mx72 high speed memory array for 
ECC applications. The DIMM uses 18 4Mx4 DRAMs 
in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 7Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


« Au contacts 
¢ Optimized for ECC applications 


¢ System Performance Benefits: 
- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- 4 Byte Interleave enabled 
- Buffered PDs 
¢ Fast Page Mode, Read-Modify-Write Cycles 
¢ Refresh Modes: RAS-Only and CBR 
¢ 4096 refresh cycles distributed across 64ms 
« 12/10 addressing (Row/Column) 
¢ Card size: 5.25" x 1.0" x 0.354" 
¢ DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 4 
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Pin Description 


So 
[0-01 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


1BM11M4730CA-60 AMx72 | Ons Sf AUC 5.25"x1.0°x 0.354” aa 


IBM11M4730CA-70 4Mx72 5.25"x1.0"x 0.354” fen eel 
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CAS RAS WE OE 


PD 1-8 (when = 0, 1=NC) 


AO: DRAMS DO-D8& 


A1-AN —\>— AI-AN: DRAMS DO -D17 
= 
> 


AQ: DRAMS D9-D17 


Vcc SS DO - D17, Buffers 
Vss PE ere eae DO - D17, Buffers 


64G1557 
MMDL11DSU-00 
Revised 7/94 


Page 739 


IBM11M4730C 


4M x 72 DRAM MODULE 


Truth Table 


ee eee 
fed tp | tf tw | co |x| valde ot 
H—>L H—>L 
L 


; Valid Data Out, 
Fast Page Mode - Read L HL Col X Valid Data Out 
1st Cycle 

H->L 


Subsequent Cycles L Valid Data Out 


H 
H 


< 
> 
Oo 
oF 
E 


Pestihege ode: vile HL Col x Valid Data In 
1st Cycle 
Subsequent Cycles H->L Valid Data In 


Fast Page Mode - RAW 
1st Cycle 


Valid Data Out, 
Valid Data In 


H->L HL H->L p Row Col 


HL HoL HoL N/A Col Valid Data Out, 


Subsequent Cycles Valid Data In 


e|o 


RAS-Only Refresh 
CAS-Before-RAS Refresh H>L 


High Impedance 
High Impedance 


Not Affected 
(PD Bits Valid) 


Read Presence Detects 


a 


Presence Detect 


U 
= 
cs 
2 


PD5: Addressing/Density) 


U 


D2 
D3 


a 


PD6 (PD6 - PD7: Speed) 

D7 

PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 

ID1 (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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Shor rea Oupu Gren ®O) | ma 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 
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DC Electrical Characteristics (1, = 0 to +70°C, Vcc = 5.0 +0.5V) 


Operating Current 

loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 
Standby Current (TTL) 

lece Power Supply Standby Current 
(RAS = CAS 2 Vin) 
RAS Only Refresh Current 

loca Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tre min) 
Fast Page Mode Current 

loca Average Power Supply Current, Fast Page Mode 
(RAS < Vi, CAS, Address Cycling: tpg = tpc min) 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 


> 


> 


| 
> 


(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 
he Input Leakage Current, any Input 
(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = OV 
Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout < Vcc) 
V Ouiput High Level 
Output “H” Level Voltage (lout = -5mMA @ 2.4V) 


OH 
Vv Output Low level 
_ “OL | Output “L” Level Voltage (lout = +4.2MA @ 0.4V) 


4. loc1:!oca,!oc4 and Iccg depend on cycle rate. 
2. Icci,lcc4 depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V,,. In the case of I¢cq, it can be changed once or less when CAS = Vin, 


= 


+ 
as 
Oo 


<[<[s[+ [2] 2] 2] 2. 
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AC Characteristics (T, = 0 to +70°C, Vgc = 5.0 + 0.5V) 


1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required.. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 7Ons. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


ins [RS Pune ———SSSCSCS~wC | 


Column Address Hold Time Referenced to RAS | — | 
tr Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 

_ must be extended to guarantee the data out window (to}) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If taap 
is greater than the specified taap(max) limit, then access time is controlled by tag, 

. Either tcpp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Symbol Parameter 


[wen |we Conmardioertine id 
i i orem Ri a 
a Cc 

pastoatiefecenese RS | 


Din Setup Time 
Diy Hold Time 


1. twos; tawo; tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(MiN.), tewp 2 tewo(MinN.), tawp 2 tawn(Min.) and tcpw 2 tcpy(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


Symbol Parameter 


Access Time from RAS 


Access Time from CAS 


trac 


uh, 
NO 


tcac 


Access Time from Address 


toca Access Time from OE 


re cr 
gi GO] @& 
Nh | NM Ff Ph 


tacs Read Command Setup Time 
Read Command Hold Time to CAS 


Read Command Hold Time to RAS 


tRcH 
taRH 
Column Address to RAS Lead Time 
Column Address to CAS Lead Time 
CAS to Output in Low-Z 

RAS Hold to Output Enable 


tRaL 
teat 


tciz 


tRoH 
tou Output Data Hold Time 
igh Output Data Hold Time from OE 

Output Buffer Turn-off Delay from OE 


tepp CAS to Diy Delay Time 


torr Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, tan, toea- 

. Either tacy or tary must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and toez (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 
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Fast Page Mode Cycle 


Te Fan Page ade yom Ting a <a 
[sr | Fant Page Mode FAS Puso wean ———SSSC~*dtC a 
Terms [FAS Hot Tie om SPectawe Cs | — | ws | — | 
eS a Se 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toes. 
Read-Modify-Write Cycle 


Max 


Read-Modify-Write Cycle Time 158 
| tawo | RAS to WE Delay Time 
CAS to WE Delay Time 


Column Address to WE Delay Time 
| toe | OE Command Hold Time 


1. twcs, tawo, tcwo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewp 2 tewn(MiN.), tawp = tawo(Min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


1. twes; tawo, town; tawn, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawp 2 tawo(min.), tewo = tewo(min.), tawp 2 tawn(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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WE NE Setup Time _ 

(CAS before RAS Refresh Cycle) 
WE Hold Time 

ics before RAS Refresh Cycle) 


Presence Detect Read Cycle 


Symbol Parameter 


[te (POE wvatareencedeeaowm PPP — | fe 


___teoorr__[PDE inactive to Presence Detects Inactive | 0 | 10 | 0 | 10 | ns | 2 _| 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 
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tras tap 


A 
CAS 
Address 
IN 
OH— 
our i- Valid Data Out Hi-Z ___ 
OL — 
trac _ 
: “Ly” or a ie oo | 
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Write Cycle (Early Write) 


tac 


tap 


tras 


DH 


DS 


id Data In 


Val 


Hi-Z 
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Write Cycle (Late Write) 


tac 


trp 


tras 


"aes 


d Data In 


a 
> 


Hi-2Z* 


Ni 
= 


* 


H” or “L” Output remains Hi-Z because WE is latched internally following twp mM 


“ 
7) 
* 


in. 
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tawc 


lap 


s 


Hi-Z" 


Dy 
2 


trac 


<lono 


£ 
= 
jou 
2 
0) 
— 
= 
2 
ce) 
— 
= 
i 
Cc 
hh 
@o 
pu) 
£ 
xe) 
@ 
x on 
oO 
—_ 
& 
2 
= 
@ 
” 
_} 
w 
oO 
@ 
2 
~ 
ae 
” 
& 
w 
£ 
@® 
, 
—_ 
S 
[ok 
— 
=) 
O 
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Fast Page Mode Read Cycle 


trasp 


toprH 


: “EW” or eal ee 
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Fast Page Mode Write Cycle 


trasp tap 


+ 
£658 


é “4” or | as 
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Fast Page Mode Read-Modify-Write Cycle 


trasp tap 


a 


Address 


IN 


Dout 


“ “LY” or spon 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tapc 


Hi-Z 


WE, OE, Diy are “H” or “L” 


Note 


Page 755 


64G1557 


MMDL11DSU-00 
Revised 7/94 


IBM11M4730C = S35 5F= 
4M x 72 DRAM MODULE 


CAS Before RAS Refresh Cycle 


tac 
tras tap 
ViH — 
Vit — tapc 
=a tcsr tapc RP 
tcp 
tcur 
CAS 
Vit — 
twrH 
twrp 
IN 
Dour 
e “4” or ad 
Note: Addresses are “H” or “L” 
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Presence Detect Read Cycle 


lbp teporr” 


Von— 
PD1-PD8 


Vot— 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


1.00 WIDTH 


SEE DETAIL A 


DETAIL A 
SCALE 4/1 


NOTE: All dimensions are typical unless otherwise stated. M44 METERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


« 4Mx72 Fast Page Mode DIMM 
e Performance: 


¢ Allinputs and outputs are LVTTL and LVCMOS 
compatible 


¢ Single 3.3V, + 0.3V Power Supply 


Description 


IBM11M4730CB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 4Mx72 high speed memory array for 
ECC applications. The DIMM uses 18 4Mx4 DRAMs 
in SOJ packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Au contacts 

¢ Optimized for ECC applications 

« System Performance Benefits: 
- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 


- 4 Byte Interleave enabled 
- Buffered PDs 


¢ Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.0" x 0.354" 

¢ DRAMS in SOJ Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. 1D 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (56V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 5 


40 41 84 
124 125 168 
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Pin Description Pinout 


a 
[FOE [Presence DetestEnatle 
[wow iets SS 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


IBM11M4730CBA-60 4Mx72 | 6Ons | A 5.25"x1.0"x 0.354” Pa fell 
IBM11M4730CBA-70 4Mx72 5.25°x1.0°x 0.354” Ln 
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CAS RAS WE OE 
VO 0 


VO 1 
VO 2 ne 


CAS RAS 
#00 


VO 1 D4 
VO 2 


DQ25 VO 1 D6 

DQ26 VO 2 

DQ27 V/O3 

DQ28 

DQ29 

Da30 Vss =e PD 1-8 (when = 0, 1=NC) 

past PDE 

pase A1-AN —\>—» A1-AN: DRAMS D0 - D17 

pa33 

pa34 AO —l>—+ 0: DRAMS DO-D8 

oe BO —\>—> 0: DRAMS D9-D17 
Vec ——_— DO - D17, Buffers 
Vss ee [sneer reer DO - D17, Buffers 
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Truth Table 


Row Column 
Address | Address 


High Impedance _| Impedance | 
Valid Data Out 
Valid Data In 


Valid Data Out, 
Late-Write / RMW Valid Data In 
Fast Page Mode - Read 
1st Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write Valid Data In 
1st Cycle 


Subsequent Cycles Valid Data In 
Fast Page Mode - RUW Valid Data Out, 
1st Cycle Valid Data In 
Subsequent Cycles in Pawns 


RAS-Only Refresh X X High Impedance 
CAS-Before-RAS Refresh H X High Impedance 


Not Affected 
Read Presence Detects (PD Bits Valid) 


Presence Detect 


PD1 (PD1 - PD5: Addressing/Density) 


PD6 (PD6 - PD7: Speed) 


ae i Say TE 
a ee ee ee 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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Absolute Maximum Ratings 


parameter | Rating’ 
i 


Symbol 


V 


1 
| 
1 


cc 
Vin 

et! 

ae 

: 

= 
1 


| Short Circuit Output Current 
loureo_|Short Circuit Output Current (PD) ae es fo] 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Recommended DC Operating Conditions (1, = 0 to 70'c) 


Parameter 


SI 
[es rear OE WEBH |e 
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DC Electrical Characteristics (1, = 0 to +70°C, Voc = 3.3 +0.3V) 


Symbol [Parameter | Min | Max | Units | Notes | 


Ts Qperating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vix) 


lect 


lcce 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS > Vin: tac = tac min) 


loos 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < V,, CAS, Address Cycling: tpc = tpc min) 


= 
> 


loca 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


locs 


3 
> 
ok, 
to =. 
& ia 7 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


=| 
Input Leakage Current ar 


— 
wo 


loce 


hay Input Leakage Current, any input 


(0.0 < Vin < (Vcc < 6.0¥)), All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) (Dout is disabled, 0.0 < Vout $ Vcc) 


Output High Level 
Output “H” Level Voltage (lout = -2mA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lou; = +2mA @ 0.4V) 


1. lecilecs:!ec4 and Iecg depend on cycle rate. 
2. Icc1,lccq depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of I¢cq, it can be changed once or less when CAS = Viq, 
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AC Characteristics (T, = 0 to +70°C, Vcc = 3.3 + 0.3V) 


1. Vi (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required.. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh oe (Common — 


a ee —$—_ 
ee a ee ee 
21 
a 
lo 
0 
i 

x 

Zs 


| 


ie) we) NO 
—_. 
w NM 


toz0 OE Delay Time from Din 
toze GAS Delay Time from Din 


Column Address Hold Time Referenced to RAS ea 
Transition Time (Rise and Fall) 


1. The minimum tcas requires tcs} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac, 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The trap(max) is specified as a reference point only: If trap 

is greater than the specified taap(max) limit, then access time is controlled by tag, 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 


om | ft 
wo ie) oO 


SE OO RS IEE NEST E-SERIES EE TS TEI ETE IE TILE TE ETE SE LEAT NED a 
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Write Cycle 


ae 


ae oe 
two [rite Command HoldTime tt | = fT = ot 
Write Command Pulse Wieth ft | = | | | ns 
tem___|Wite Commandto RAS LeadTime | 20 | — | 25 | = |e 
tom__|Wrte Commandto CASLeadTime 7 | |e | = ne 
oe 
rn 
re 
en 


NO 
6) 


twer Write Command Hold Time Referenced to RAS | — | — | — | 
tour Data Hold Time Referenced to RAS | — | — | — | 
Pe ee 


Din Setup Time -2 
ton Diy Hold Time 


1. twos, tawn, tewn. tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewp 2 tewo(MiN.), tawp 2 tawo(min.) and tcpw2 tcpyw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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toa 


torF 


CAS to Diy Delay Time 
Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa, toga. 

. Either tacy or tap Must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 
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Fast Page Mode Cycle 


[te [FaniPagetiows Gots —SSCSC=~“—~*~iS TP PP | 
[rer | Fost Page Mose RAS Puse wan ———~«dt eo | wok] 70 | ox] me | 


[coms [RAS Hos Tine om SPeomge Cd wT | [|] 
en [hess Te ton HS Pecage Ss PP Pe 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toca. 


Read-Modify-Write Cycle 


Read-Modify-Write Cycle Time 
| tawo RAS to WE Delay Time 
CAS to WE Delay Time 


| tawo | Column Address to WE Delay Time : | 59. | 
OE Command Hold Time 


1. twcs, tawo, tewp, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), town 2 tewo(MinN.), tawp = tawo(min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 

Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 

condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


ax 


NT RE SE SS Rt OS NS A: PS A SE NN 


|__terwo [Fast PageMode ReadMocity-Write Cycle Time | 83 | — | 98 | — | ne | 
|__ teow __|WEDelaytime from GAS Precharge | 63 | — | 3 | ~ | is | ot 


1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawp 2 tawo(min.), tewo 2 tewo(min.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 

Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 

dition of the data (at access time) is indeterminate. 
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Parameter 


(CAS before RAS Refresh Cycle) 
CAS Setup Time 


(CAS before RAS Refresh Cycle) 


Setup Time 
AS before RAS Refresh Cycle) 


Hold Time 


CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 
|__trer _|Retresh Period | — | 4 | 


1. 4096 refreshes are required every 64ms. 


Presence Detect Read Cycle 


| tro (PDE 


DE to Valid Presence Detect Data 
PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tppore(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


A ES TL LTTE, CALLEN AER 
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Read Cycle 
tac 
tras trp 


RAS 
CA 
Address 
IN 
_ i = eee 
OL— 
trac 
; “1H” or a Bs toHo 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Fae 


id Data In 


O 
> 


Hi-Z 
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Write Cycle (Late Write) 


tras is 


Address 
| tour 
IN Valid Data In 
our Hi-Z" 
:“H” or “L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Read-Modify-Write-Cycle 


tawe 


trac 


=toHo 
:“H’or“L” “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Address 


Dour 


al Ns 
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Fast Page Mode Write Cycle 


tRasP tap 


1H — 


ress 


IN 


Dour 


OL — 


. “y" or a 
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Fast Page Mode Read-Modify-Write Cycle 


trasp tap 


Address 


: “4” or is Cy 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


RAS 


tapc 


Hi-Z 


WE, OE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


tac 


tae 


tras 


tcrp 


tapc 


tour 


twrH 


twap 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


tep teporr” 


VoH— 
PD1-PD8 


Vo_— 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 


1.27 PITCH 
.050 


.700 


1.00 WIDTH 


SEE DETAIL A 


DETAIL A 
SCALE 4/1 


1.27 + 0.10 
050 + .004 


NOTE: All dimensions are typical unless otherwise stated. MLUMETERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual in-line 
Memory Module 


¢ 8Mx72 Fast Page Mode DIMM 
e Performance: 


CAS Access Time 25ns 
rae Access Time From Address 41ins 


PC Fast Page Mode Cycle Time | 4ons | 45ns_ 


¢ Allinputs and outputs are TTL and CMOS com- 
patible 


¢ Single 5.0V, + 0.5V Power Supply 


Description 


IBM11M8730P is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as an 8Mx72 high speed memory array, 
and is configured as 2 4Mx72 banks. The DIMM 
uses 36 4Mx4 DRAMs assembled as 18 stacked 
TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 


Card Outline 


¢ Au contacts 
¢ Optimized for ECC applications 


« System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.5" x 0.320" 

¢ DRAMS in Stacked TSOP Package 


bits provide information about the DIMM density, 
addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. 1D 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


4) 41 84 
124 125 168 
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Pin a 


2 a 
a or 
a 
Ne ween 
[PE [Presence DetciErablo 
[e0-orfoeis 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


| PartNumber A a 


IBM11M8730PA-70 8Mx72 ee 5.25"x1 .5°x 0.320" ft 
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ADVANCE 8M x 72 DRAM MODULE 


CAS RAS WE OE 
v0.0 


eo = 
cea 


/O3 0 3 
eae) ewe! ae De Bee ea ies) Eee) Ra 
CAS RAS WE OE CAS RAS WE OE 

vO0 


E 


CAS RAS WE 


— ar A1-AN At- AN: DRAMS D9-D17,D27-D35 Voc Bow ae bahar 
4 Ly At- AN: DRAMS D0-D8,D18-D26 ae 
(when = 0, 1=NC) AO —f>— Ad: DRAMS DO0-D8,D18-D26 Vgg ——-—+ D0- D835, Buffers 
BO —>>— A0:DRAMS D9-D17,D27-D35 
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Truth Table 


Ce 


Valid Data Out 
Valid Data In 


Valid Data Out, 
Valid Data In 


Early-Write 


Late-Write / RMW 


SS 
oe ee | Row | co | Xx | 
a ae | Row | col | x 
EE b | fw | oe | 
EE Kad ke 
1st Cycle 
Subsequent Cycles || Hoh NA | co | xX 
See eee 
1st Cycle 
ae ee | Na | co | x | 
EGS nace 
a ae sc 25 as 
p Hot | ot x | x { x | 
E2es ES EAED 


Valid Data Out 
Valid Data Out 
Valid Data In 


Valid Data In 


Valid Data Out, 
Valid Data In 


Valid Data Out, 
Valid Data In 


High Impedance 


RAS-Only Refresh 


CAS-Before-RAS Refresh High Impedance 


Not Affected 


Read Presence Detects (PD Bits Valid) 


Presence Detect 


iy 
>) 


IPD1(PD1-PD5:Addressing/Density) #2 | (PD1 - PD5: Addressing/Density) 


PD6 D5 (PPS PD7: Speed) 


PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 
ID1 (Refresh Mode) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vgs, 1 = open) 
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Absolute Maximum Ratings 


Symbol 
Power Dissipation 1,2 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Vout 
Topr 


Tste 


loutpp 


Recommended DC Operating Conditions (1, = 0 to 70°c) 


Symbol 


[va Iiputtow Votage———s—SC—=‘iCes PS | ee Pd 


1. All voltages referenced to Vss. 


Capacitance (1, =0 to +70°C, Voc = 5.0 + 0.5V) 


Symbol | Parameter Mx 


SO a 
YA 
en nwa WERT |e 
EE ee a 


___Units | _Notes__ 


03H7152 Page 785 
MMDL12DSU-00 
Revised 7/94 


IBM11M8730P 


8M x 72 DRAM MODULE ADVANCE 


DC Electrical Characteristics (1, = 010 +70°C, Voc = 5.0 +0.5V) 


Plena... .. °° °° +| seo Current 
loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
loco Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 
locs Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vin: tac = tac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS < V,,, CAS, Address Cycling: toc = tpg min) 


Standby Current (CMOS) 
lecs Power Supply Standby Current 
(RAS = CAS = Voc = 0.2V) 


ook, 
N 
wo 


CAS before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


+ 
wo 
BAN 


Input Leakage Current 
Nay Input Leakage Current, any Input 
(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) | (Dour is disabled, 0.0 < Vout < Vec) 


Output High Level 
Output “H” Level Voltage (louy = -5mMA @ 2.4V) 


Output Low level 
Output “L” Level Voltage (lour = +4.2mA @ 0.4V) 


1. Iecilec3.Iec4 and Iccg depend on cycle rate. 

2. lcc1,lcc4 depend on output loading. Specified values are obtained with output open. 

3. Address can be changed once or less while RAS = V,.. In the case of lec4, it can be changed once or less when CAS = Vin 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (T, = 0 to +70°C, Vcc = 5.0 + 0.5V) 


1. Vip (min) and Vi_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Viy and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required.. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 6Ons and 70ns. 

4. AC measurements assume t7 = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


tac Random Read or Write Cycle Time 110 


AS to Column Address Delay Time 


- 


. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a MinimuM toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If trap 
is greater than the specified taap(max) limit, then access time is controlled by tag. 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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8M x 72 DRAM MODULE ADVANCE 


Write Cycle 


ter [Wee GonmerdSatuptine YP 
[wen |wee conmenaiatine Sd 
[we —_|We commana use wah ——SC*d CS 
[om _|We conmencioiSteestine dt 
[tom _|Wie conmenaioSRStsestine dP 
rs 

es cy 

es 

oe 


Write Command Hold Time Referenced to RAS 
Data Hold Time Referenced to RAS 


1. twos; tawo, tcwo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tewp 2 tewo(MiN.), tawp = tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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ADVANCE 8M x 72 DRAM MODULE 
Read Cycle 
Symbol Parameter Mase nit 
trac Access Time from RAS 1,2 
tcac Access Time from CAS 1,2 


1,2 


r 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of taac, tcac, tcpa, tan, toca. 

. Either tacy or tany must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. toge (Max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tcpp or topp must be satisfied. 


ae 
on G | 
i) 


N ye) N | @ | BM 
>) fo) Oyo] © 
NO nm MO} Reli Moen 
Oo on orf—m i oto 


torr 


Oh © NM = 
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Fast Page Mode Cycle 


Symbol Parameter 


Fast Page Mode Cycle Time 
| tease | Fast Page Mode RAS Pulse Width 


RAS Hold Time from GAS Precharge 
Access Time from CAS Precharge 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toca. 


Read-Modify-Write Cycle 


ino FAS WE Coy Tine 
er 
(eo [OE Conmand vane 


1. twos, tawo, tcwp, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twes 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(min.), tewo 2 tewo(min.), tawp = tawn(Min.) and tcpw2 tcpy(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


tpawc Fast Page Mode Read-Modify-Write Cycle Time 83 
WE Delay time from CAS Precharge 


1. twos, tawo. tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twces 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo 2 tawo(min.), town = tewo(min.), tawo 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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i JAS Setup Time 15 

ae (CAS before RAS Refresh Cycle) 
WE Setup Time ie < 
(CAS before RAS Refresh Cycle) 


EH 
AS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


|__teer _| Refresh Period eee | eee es 
1. 4096 refreshes are required every 64ms. 


Parameter 


SDE to ValidPresenceDetectDala=Ssté—<“‘i‘i—s~™~™~*™ to Valid Presence Detect Data 
tpporr PDE Inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tre 


tap 


tras 


EEE Zeer 
aoa 
ay 
a 


torr 


toez 


toiz 


Hi-Z __ 


By 
2 


trac 
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HT 
-af] 
TL 


S || 


8M x 72 DRAM MODULE 


Write Cycle (Early Write) 


tras tap 


RAS 


CAS 


Address 


IN 


OH — 


OUT 
OL — 


or by Si 
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Write Cycle (Late Write) 


tac 


tap 


tras 


| 


id Data In 


Val 


Hi-2Z* 


ry 
= 


* 


& 
= 
OQ. 
2 
oO) 
£ 
= 
2 
£ 
Pi, 
O 
Cc 
; a 
® 
~ 
£ 
To 
® 
< 
2 
mS 
2 
= 
® 
” 
~ 
wo 
Oo 
® 
ne} 
Py 
a 
” 
— 
w 
= 
© 
P< 
=| 
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_— 
~ 
O 
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Read-Modify-Write-Cycle 


tawc 


trac 


<foHo 


:"H" or"L" “Output remains Hi-Z because WE is latched internally following twp min. 


03H7152 Page 795 
MMDL12DSU-00 
Revised 7/94 


IBM11M8730P 


8M x 72 DRAM MODULE 


Fast Page Mode Read Cycle 


Address 


: “L” or a Aad 
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tras tap 


IH — 


Dour 
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Fast Page Mode Read-Modify-Write Cycle 


trasp tap 


| R 
C 
Address 
IN 
Dout 
: “HH” or “ 
03H7152 
Page 798 MMDL12DSU-00 


Revised 7/94 


= IBM11M8730P 


ADVA 8M x 72 DRAM MODULE 


RAS Only Refresh Cycle 


RC 


tras RP 


1H — 


IL — 


tapc RP 


ress 


: “4” or i eh 


Note: WE, OE, Dj are “H” or “L” 
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CAS Before RAS Refresh Cycle 


tac 


trp 


tras 


tapc 


tour 


twee 


twap 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


tpporF” 


Von— 
PD1-PD8 


VoL— 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.50 


1.27 PITCH 
.050 


1.00 WIDTH 


SEE DETAILA 


SIDE DETAIL A 


a IF SCALE 4/1 


050 + .004 


NOTE: All dimensions are typical unless otherwise stated. ““-METERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢ 8Mx72 Fast Page Mode DIMM 
« Performance: 


Cycle Time 130ns 
tpc | Fast Page Mode Cycle Time 


¢ Allinputs and outputs are LVTTL and LVCMOS 
compatible 


¢ Single 3.3V, + 0.3V Power Supply 


¢ Au contacts 
¢ Optimized for ECC applications 


« System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

- Buffered PDs 


¢ Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/10 addressing (Row/Column) 

¢ Card size: 5.25" x 1.5" x 0.320" 

¢ DRAMS in stacked TSOP Package 


Description 


IBM11M8730PB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as an 8Mx72 high speed memory array, 
and is configured as 2 4Mx72 banks. The DIMM 
uses 36 4Mx4 DRAMs, which are assembled as 18 
stacked TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70ns. 


Presence Detect (PD) and Identification Detect (ID) 


Card Outline 


bits provide information about the DIMM density, 
addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 95 
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Pin Description 


es oT 
es 
a 
a 
[POE Presence Detect Enable 
a 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


| ____PartNumber___—'{_ Organization _| Speed _| _Leads | _Dimension _| _Notes _ 
NBM1iM8730PBA-60. ~~ a ae ae a Ri Ea 5.25"x1.5°x 0.320" ae 
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ADVANCE 8M x 72 DRAM MODULE 


CAS RAS WE OE 
v0.0 


VO 1 
#02 35 
VO 3 
Wes fp—Po ts A1-AN A1- AN: DRAMS D9-D17,D27-D35 Yoo ———~ DO - B35, Buffers 
oC A1- AN: DRAMS D0-D8,D18-D26 
(when = 0, 1=NC) AO —{>— Ad: DRAMS DO0-D8,D18-D26 Vgg ——+—+ D0 - D36, Buffers 


BO —]>—+ A0:DRAMS D9-D17,D27-D35 
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> 
oO 
< 
> 
= 
@) 
mt 


Truth Table 


Row Column 
ee 


Px [eres 


Valid Data Out 


Col Valid Data In 


Valid Data Out, 
Valid Data In 


Col Valid Data Out 


Valid Data In 
HL N/A Col Valid Data In 


Valid Data Out, 
H-> HL HL | Row Col Valid Data In 


Valid Data Out, 
Valid Data In 


High Impedance 


Subsequent Cycles 
Fast Page Mode - Write 
1st Cycle 

Subsequent Cycles 
Fast Page Mode - RUW 
1st Cycle 

Subsequent Cycles 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Read Presence Detects 


Presence Detect 


Not Affected 
(PD Bits Valid) 


<x |Trooerxr i m Pro dr 
Rob oF Pare | ore 
ae ear | 
“| 
'@) 
o 
Het 


IPD1(PD1-PD5:AddressingDensiy) = #23 | (PD1 - PDS: Addressing/Density) 
PD6 —— PD7: Speed) 


= fo N 
So 


PD8 (Parity/ECC Designator) 


1D0 (DIMM Type/Wiath) eae ee ee ee 
ID! (Refresh Mode) Me 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vsg, 1 = open) 
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| Symbol | Parameter | Rating’ =~ |__units | Notes 
ee 


IN 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Recommended DC Operating Conditions (, = 0 to 70°c) 


Cia Input Capacitance (RAS) a ee ee 
Input Capacitance (CAS, WE, OE) ee 
ee 


SALA 2S IES SI APC RA aE DT I I TEAR TTL IC DE ECE TE EE ET IEE SITE ETE PLE I OE 
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DC Electrical Characteristics (1, =0 to +70°C, Voc = 3.3 +0.3V) 


Symbol | Parameter | Min | Max | Units | Notes | 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Vin) 


RAS Only Refresh Current 


loc3 Average Power Supply Current, RAS Only Mode mA 1,3,4 
(RAS Cycling, CAS > Vix: tac = tac min) -70 1386 
Fast Page Mode Current 60 1386 

loca Average Power Supply Current, Fast Page Mode 1,2,3 


(RAS < Vi, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS before RAS Refresh Current | 60 


Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) -70 


a, 
> 


1,3,4 


N 

° 

ho 

s 

D 
= 
> 


wo} a 

oO] & 

D1 
3 


Input Leakage Current All but RAS +20 

Input Leakage Current, any Input 

(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = OV +90 
-20 +20 
2.4 


= 
> 


= 
> 


no 
=) 


Output Leakage Current 
ofl) (Dour is disabled, 0.0 < Vout < Vcc) 
Vv Output High Level 
OH —_-| Output “H” Level Voltage (lout = -2mA @ 2.4V) 
Vv Output Low level 
OL —_- | Output “L” Level Voltage (Iour = +2mA @ 0.4V) 


1. leciIecs,.Icocq and lccg depend on cycle rate. 
2. leci,lcc4 depend on output loading. Specified values are obtained with output open. | 

3. Address can be changed once or less while RAS = V,.. In the case of I¢cq, it can be changed once or less when CAS = Viy, 
4. Refresh current is specified for 1 bank. 
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AC Characteristics (1, = 0 to +70°C, Vcc = 3.3 + 0.3V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
VIL. 

2. An initial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required.. 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 6Ons and 7Ons. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


-70 
Max 


AS to Column Address Delay Time 
trasH AS Hold Time 


tosH CAS Hold Time 
tcrp CAS to RAS Precharge Time 


E to Din Delay Time 


3 
' ' ye) — oi N —_ — _ _ _ 


i 


70 


trap 


BS) 


O 


loop 


tpzo E Delay Time from Dyy 


tozc AS Delay Time from Diy 


Lesa 


AR Column Address Hold Time Referenced to RAS 


—_ 
w we) 
: 1 N _ No — _ _ NO —_ on Px 
wo mo} rmoiala ololoafn oO o1/o18 
w mis o 
oO orn ~z 


— 


Transition Time (Rise and Fall) 


1. The minimum tcas requires tes} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (tox) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The trap(max) is specified as a reference point only: If taap 

is greater than the specified taap(max) limit, then access time is controlled by ta, 

. Either tepp or topp must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


-70 
Symbol Parameter ee Unit Notes 
rom [Max _| Min | Max_ [Nee 


ws [Wie ConrandSotuptiwe Pe PP eT | 
7 
E 
[om Josie Hoe Rtwencese RAS 
SN 
[tine 


1. twes; tawo, tewp, tawn, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twces(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawo(Min.), tewp = tewn(MiN.), tawp 2 tawn(Min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


N — | NM 


RN EPL PID ET TIS ST EEA A SIT LT OT EP TB EP EI TEST ETE I I IETS IED TT STE ET ETE TET EE IE TE ET TEE TT a IE AEE ITD 
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a TP eee mic ener eee 
Pie 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, tcpa, taa, toga. 

. Either tacy or tap must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and to¢gz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 


Symbol 


7 
ry) 
x 
: : 
i | 
© 


am tioico 
nwlrwl nr 


NO w 


torF 


oak Wh = 


| a Hg Fe ET SPECIE OO IN I I IEEE RTL I I ETT EE NE SAO OTT BEE EEE OTE DST EI TELE ET IERIE EGG ETOP EEL TET AE EE TES, 
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Fast Page Mode Cycle 


Fast Page Mode Cycle Time | 40 
Fast Page Mode BAS Pulse Width | 60. | 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toe. 


Read-Modify-Write Cycle 


Read-Modify-Write Cycle Time 
| tewo | RAS to WE Delay Time 
CAS to WE Delay Time 


Column Address to WE Delay Time 
OE Command Hold Time 


1. twcs, tawo, tewo. tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawo 2 tawo(min.), tewp 2 tewo(min.), tawp 2 tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 

Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 

condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


1. twos, tawo, town, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawo = tawo(Min.), town = tewo(min.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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oe 


S Hold Time 


CAS before RAS Refresh Cycle) 


fe ee eee 


OO 0 
FOE nacieroPreeencoDeweasnave sd © fo fe fo] |e 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tac 


trp 


tras 


teiz 


Hi-Z ____ 


5 
O 
£ 
o 
a) 
A 
@ 
> 


Hi-Z 


trac 
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Write Cycle (Early Write) 


tac 


trp 


tras 


id Data In 


Val 


Hi-Z 
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Write Cycle (Late Write) 


RAS 


Address 


‘ “L4” or a eg 


tras 


“Output remains Hi-Z because WE is latched internally following twp min. 


Page 816 


03H7153 
MMDL16DSU-00 
Revised 7/94 


= IBM11M8730PB 


8M x 72 DRAM MODULE 


tawc 


RP 


Address 


trac 


<toHo 


:“H” or “L" “Output remains Hi-Z because WE is latched internally following twp min. 
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Fast Page Mode Read Cycle 


trasp 


Address 


IN 


Dour 


: “LY” or a eas 
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Fast Page Mode Write Cycle 


tap 


trasp 


a 
aoe 


er 
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Fast Page Mode Read-Modify-Write Cycle 


trasp 


: “4” or a 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tapc 


Hi-Z 


WE, OE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


tac 


trp 


tras 


tapc 


tcHR 


tweaH 


twap 


Addresses are “H” or “L” 


Note 
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Presence Detect Read Cycle 


tep teporr” 


VoH— 
PD1-PD8 


Vo_ — 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.50 


1.27 PITCH 
.050 


1.00 WIDTH 


SEE DETAIL A 


100 | ME DETAIL A 
je7max | _ | ee 


—_ — 


BEREEBBREEEREBED 


AR RRRRRRRR RAR 


1.27 + 0.10 
.050 + .004 


NOTE: All dimensions are typical unless otherwise stated. MO METERS 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


¢« 8Mx72 Fast Page Mode DIMM 
¢ Performance: 


¢ Allinputs and outputs are LVTTL and LVCMOS 
compatible 


¢ Single 3.3V, + 0.3V Power Supply 


Description 


IBM11M8730HB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as an 8Mx72 high speed memory array 
for ECC applications. The DIMM uses 9 8Mx8 
DRAMs in TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 7Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Au contacts 
¢ Optimized for ECC applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 
- Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 64ms 
¢ 12/11 addressing (Row/Column) 

¢ Card size: 5.25" x 1.2" x 0.157" 

¢ DRAMS in TSOP Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. ID 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (65V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1] 
(Back) 85 


40 41 84 
124 125 168 
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Pin Description Pinout 


[080 Bee _JoupEneie Gute) 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


IBM11M8730HBA-70 8Mx72 5 .25"x1.2"x 0.157" aaa 


03H7154 
Page 826 MMDL17DSU-00 
Revised 7/94 


IBM11M8730HB 


ADVANCE 8M x 72 DRAM MODULE 


Block Diagram 


EO OE2 
EO -b =) 

ee RASO ae RAS2 

CASO -> AS4-> 
DQO paso 
DQ1 padi 
DQ2 paa2 
DQs pa43 
DQ4 DQ44 
DQS pa4s 
DQ6 pase 
DQ7 pa47 

ae aes aS 
CAS RAS WE OE 
pas V0 0 nin 
bpa1i0 —1/0 2 mee 
pait V0 3 aay 
bpa12 —V0 4 pase 
pa1i3— V0 5 pas3 
bai4—jvo6 pas4 
pais 407 Dass 
CAS RAS WE OE 
DQ16 pass —/0 0 
Dai7 pas7 401 7 
DQ18 DQ58 /0 2 
DQ19 pas9 —1/0 3 
DQ20 paso —4V/0 4 
DQ21 past V0 5 
DQ22 bas2 —1/0 6 
pa23 Bees 
CAS RAS WE OE 
pan aj 
DQ25 D3 DQ65 D8 
Da26 mei 
Da27 mit 
Da28 weeds 
pa29 as 
Da30 a 
pa3t nar 
DQ32 PD 1-8 (when = 0, 1=NC) 
DQ33 
Da34 
Da35 
DQ36é A1-AN: DRAMS DO - D8 
aad AO: DRAMS D0-D4 
DQ38 
ose AO: DRAMS D5-D8 
Vcc je DO - D8, Buffers 
Vgg_ ——+—_______-_ D0- D8, Buffers 
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Truth Table 


: = == Yaa Row Column 
| Fincton | ras | cas | we | OE [get .|Qawem | POE | om 


L H Valid Data Out 


Early-Write Valid Data In 


; Valid Data Out, 
Late-Write / RMW Valid Data In 
Fast Page Mode - Read L HL 
1st Cycle 


Subsequent Cycles HL 


Fast Page Mode - Write HoL 


Fast Page Mode - RMUW HoL oi 
Subsequent Cycles HL —L 


RAS-Only Refresh 


CAS-Before-RAS Refresh HL 


Read Presence Detects 


Presence Detect 


—L 


x= <x 
[—- i <c - 


Valid Data Out 
Valid Data Out 
Valid Data In 


Valid Data In 


Valid Data Out, 
Valid Data In 


Valid Data Out, 
Valid Data In 


High Impedance 


Not Affected 


Col 
Col 
Col 
Col 
Col 
Col 
Col 
Col 
Col 
N/A 


= 
| ow 
| row 
[a 
| re 
<_ [wa 
x_n 
x px 


pA ae ® |» 
2aI18(Q a/a 
Sp ja]s gz 
oe tra]? 

pe | 

a 

i@) 

—_ 

ro 

@ 

~” 


= 
x< x= jx 


t 
wh one | 
© 


PD1 (PD1 - PDS: Addressing/Density) 
D2 
D3 


Ul! Uv 


PD6 (PD6 - PD7: Speed) 

D7 

PD8 (Parity/ECC Designator) 
IDO (DIMM Type/Width) 

ID1 (Refresh Mode) 


uv 


1. PD1-8 are buffered outputs (0 = driven to Vo, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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ee 
A La NI DO 
ON 
[Var Joveavorage ——SSCS*dtCt in ens | 
a 
| 
ww 


a ee WERE He 
a 
a Se 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Recommended DC Operating Conditions (1, = 0 to 70’c) 


Se SS 


1. All voltages referenced to Vss. 


Capacitance (1, =0 to +70°C, Vc = 3.3 + 0.3V) 


Symbol Parameter Mex | Units | Notes 


[Gn [input Capacitance (a0,Bo,Ar-art) Pte 
[Ge __| Input Gapacttance (RAS i 
a rest Cees CAS ME ee ee 


DQ, Capacitance 
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DC Electrical Characteristics (1, = 010 +70°C, Voc = 3.3 +0.3V) 


Symbol | Parameter Min | Max | Units | Notes 


Pl eneraiiig Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2 Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2 Vix: tac = tac min) 


locs 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < V),, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


—_b 

oe) 

= 

> 
= ok, 
po < 
‘to (de) 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


a 
S 
© 
oS 

3 

> 

_, 

wo 


Input Leakage Current 
Input Leakage Current, any Input 
(0.0 < Vin < (Vcc < 6.0V)), All Other Pins Not Under Test = OV 


Vor Output High Level 
OH | Output “H” Level Voltage (lout = -2mA @ 2.4V) 24 
VoL Output Low level 
Output “L” Level Voltage (lour = +2mA @ 0.4V) 


1. Iec1,lec3,!ec4 and Iccg depend on cycle rate. 
2. loci,lcc4 depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = Vi). In the case of Icoc4, it can be changed once or less when CAS = Vi, 


p= 
ST 


ESD TON PE ETE SE TTS SE IT ET LD EE DN LT TTC ERC EO EEE OT I SE DE SOE ETT RELI ELITE IED ETE ELE LDL ECE TES 
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AC Characteristics (T, = 0 to +70°C, Voc = 3.3 + 0.3V) 

1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. Tested 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 6Ons and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time — 110 
tcp 


Stee RAS Precharge Time 

| toe | CAS Precharge Time 

RAS Pulse Width 

CAS Pulse Width 

Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 
Column Address Hold Time 

FAS o ORS 

RAS to Column Address Delay Time 


| tes __ [RAS Hold 

er 

CAS to RAS Precharge Time 
OE Delay Time 

OE Delay Time from Diy : era se 
GAS Delay Time from Diy 2 Ee SS es ae 


[tx _Jootnnadtiss etna Renna AS | — | —|-]|—-]—] = 
| tr Transition Time (Rise andFall) | 8 | 80 | 3 | 30 | ons | 


1. The minimum tcag requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcag for a read cycle 
must be extended to guarantee the data out window (toy) in the application. For example, a tcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If taap 

is greater than the specified taap(max) limit, then access time is controlled by taa. 

. Either tepp OF topp Must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Symbol Parameter 


[tes [We onmerdSatup tine 2 
[wen [wie conmanaroatine Ci Tp | 
: << 
is 
= 
es 
ie 
Dusouptine SSSCSC~—C 
En 


1. twces; tawp, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawp(Min.), tewo 2 tewp(MinN.), tawo 2 tawp(Min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 
2. This timing parameter is not applicable to this product, but applies to a related product in this family. 
3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 
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Read Cycle 


decile erate 


ees EE EES 
eS 
pesos neon aaase 
pesos Tmeven@E | 

Es 


Symbol 


a rr 
upuidasteetine 
= 


toEz Output Buffer Turn-off Delay from OE fe 
topo GAS to Diy Delay Time | 20 | — | 
Output Buffer Turn-off Delay | 2 | 20 | 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa; tan, toea. 

. Either tacy or tany Must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. tore (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either tepp or topp must be satisfied. 


torr 


ah © DM — 
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1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, topa, taa, toga. 


1. twos, tawo, tcwo, tawo, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twces 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewo 2 tewo(MiN.), tawp 2 tawn(Min.) and tcpw2= tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


ae eee 


Fast Page Mode Read-Modify-Write Cycle Time | 98 | 


1. twos, tawo, tewo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 

entire cycle; If tawp 2 tawo(min.), tewo 2 tewo(min.), tawp 2 tawo(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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Parameter 


CAS Hold Time 18 
(CAS before RAS Refresh Cycle) 
t CAS Setup Time 15 
Cer (CAS before RAS Refresh Cycle) 
WE Setup Time 15 15 
(CAS before RAS Refresh Cycle) 
; WE Hold Time 
van (CAS before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time Le eae eae ie dt ey a 
|___trer_| Refresh Period = | 64 | — | 6% | ms | 


1. 4096 refreshes are required every 64ms. 


Parameter Min 


| tp DE to Valid Presence Detect Data 


5 ; 
PDE inactive to Presence Detects Inactive 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


Address 


tras 


toez 


OUT Valid Data Out Hi-Z ____ 
ton 
: “H4" or i Daeg ae 
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Write Cycle (Early Write) 


tras tap 


A 


CAS 


Address 


IN 


Hi-Z 


; “L ” or “" 
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Write Cycle (Late Write) 


tras tap 


RAS 


CAS 


Address 


" 
Z = Valid Data In | 


Dour 
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tawe 


C 
Address 
IN 
OH * 
Hi-Z* 
OUT OUT 
OL ~ 
trac 
= toro 
:“H’ or "L" "Output remains Hi-Z because WE is latched internally following twp min. 
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ast Page Mode Read Cycle 


trasp 


QO 
> 
23) 


Address 


: “H” or ol 
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trasp tap 


IH — 


Address 


SESS . 
> Oo 


x 


S 
., 

o rm 

a 


IN 


Dour 


: “H” or “a 


03H7154 Page 841 
MMDL17DSU-00 
Revised 7/94 


IBM11M8730HB 


8M x 72 DRAM MODULE 


Fast Page Mode Read-Modify-Write Cycle 


trasp tap 


: “1H” or | aig 


03H7154 


Page 842 MMDL17DSU-00 
Revised 7/94 


IBM11M8730HB 


ADVAN 8M x 72 DRAM MODULE 
RAS Only Refresh Cycle 
tac 
tras P 
Vin — 
Vit <= 
tRec RP 
Vou — 
Dout “ 
“Hh OF LL 
Note: WE, OE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 
tac 
tras tap 
Vin — 
RAS 
Vit — tapc 
al tcsr taec tcrp 
top 
tcHR 
ViH — 
CAS 
Vit — 
twrH 
twrp 


: “LY” or “i” 


Addresses are “H” or “L” 
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Presence Detect Read Cycle 


tpporr™ 


PD1-PD8 


Vot — 


Valid Presence Detect 


*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.00 WIDTH 


SEE DETAILA 


DETAIL A 
SCALE 4/1 


—_—_ 


— 
” ~ 


: ‘ ; 7 IMETER 
NOTE: All dimensions are typical unless otherwise stated. Gee 
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Features 


¢ 168 Pin JEDEC Standard, 8 Byte Dual In-line 
Memory Module 


* 16Mx72 Fast Page Mode DIMM 
¢ Performance: 


irc _[FasiPage Node Orie Tine | one [aine_ 


¢ Allinputs and outputs are LVTTL and LVCMOS 
compatible 


¢ Single 3.3V, + 0.3V Power Supply 


Description 


IBM11M16730CB is an industry standard 168-pin 
8-byte Dual In-line Memory Module (DIMM) which is 
organized as a 16Mx72 high speed memory array 
for ECC applications. The DIMM uses 18 16Mx4 
DRAMs in TSOP packages. 


Improved system performance is provided by the 
on-DIMM buffering of selected input signals. The 
specified timings include all buffer, net and skew 
delays, which simplifies the memory subsystem 
design analysis. The data and RAS signals are not 
buffered, which preserves the DRAM access specifi- 
cations of 60ns and 70Ons. 


Presence Detect (PD) and Identification Detect (ID) 
bits provide information about the DIMM density, 


Card Outline 


¢ Au contacts 
¢ Optimized for ECC applications 


¢ System Performance Benefits: 


- Buffered inputs (except RAS, Data) 
- Reduced noise (32 Vss/Vcc pins) 

- 4 Byte Interleave enabled 

Buffered PDs 


« Fast Page Mode, Read-Modify-Write Cycles 
- Refresh Modes: RAS-Only and CBR 

¢ 8192 refresh cycles distributed across 128ms 
¢ 13/11 addressing (Row/Column) 

¢ Card size: 5.25" x 1.5" x 0.157" 

¢ DRAMS in TSOP Package 


addressing, performance and features. PD bits can 
be dotted at the system level and activated for each 
DIMM position using the PD enable (PDE) signal. 1D 
bits also allow detection of card features, and may 
be dot-or’d at the system level to provide information 
for the entire DIMM bank. For example, the system 
will determine that ECC DIMMs are installed if PD8 
is low (0). IDO need not be sensed since both x72 
and x80 ECC DIMMs will function in a x72 bank. 


All IBM 168-pin DIMMs provide a high performance, 
flexible 8-byte interface in a 5.25” long space-saving 
footprint. Related products are the x64 and x72 par- 
ity (5V) DIMMs and ECC DIMMs (5V and 3.3V). 


(Front) 1 
(Back) 95 


10 il 
94 95 
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Pin Description 


a a oo 
| o-m Bs 


Note: All pin assignments are consistent for all 8 Byte versions. 


Ordering Information 


ee Eee 


IBM11M16730CBA-70 16Mx72 eee 5.25"x1.5°x 0.157” ponien 
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CAS RAS WE OE 
vO 0 
VO 1 
VO 2 


D11 


CAS RAS 


CAS RAS WE OE 
vO 0 


VO 1 D5 


PD 1-8 (when = 0, 1=NC) 


A1-AN: DRAMS D0 - D17 
A0: DRAMS DO-D8 


AO: DRAMS D9-D17 


DO - 017, Buffers 


oan ieee 
Vss DO - D17, Buffers 
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Truth Table 


Se 
Address ; Address 

fsandty TT XY x dL x [x |X |X (| Hihimpedanco | 
SN OE A 


Early-Write Valid Data In 


x Valid Data Out, 

Valid Data In 

= 

Fast Page Mode - Write [L 
1st Cycle 

EEE 


Subsequent Cycles 


Fast Page Mode - RMW Valid Data Out, 
1st Cycle Valid Data In 
Subsequent Cycles ae Walid Data In” 


aS A 


Presence Detect 


PD1 (PD1 - PD5: Addressing/Density) a 


D7 


IDO (DIMM Type/Width) 
ID1 (Refresh Mode) 


PD8 (Parity/ECC Designator) 


1. PD1-8 are buffered outputs (0 = driven to Vo,, 1 = open) 
2. IDO-1 are unbuffered outputs (0 = Vss, 1 = open) 
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a a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- 
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con- 
dition for extended periods may affect reliability. 


Recommended DC Operating Conditions (1, = 0 to 70’c) 


A a HC A 
a ne A Ee 
ae Input Capacitance (CAS, WE ee ee eee 
SN 
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DC Electrical CharacteristicsS (1, = 0 to +70°C, Vcc = 3.3 +0.3V) 


Symbol [Parameter Min | Max | Units | Notes 


ping carer ecm SL 
mA 


Pd eparating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lees 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS = Vix) 


lece 


RAS Only Refresh Current 
| Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS = Vix: tac = tac min) 


loca 


3 
> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS < Vi, CAS, Address Cycling: tpg = tpg min) 


loca 1,2,3 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


loos 


3 
> 


S 


Input Leakage Current 


Input Leakage Current, any Input 


hey 
7 (0.0 < Vin s (Vcc < 6.0V)), All Other Pins Not Under Test = OV 
Output Leakage Current 
Olt) |(Dour is disabled, 0.0 < Vout < Vec) 
Output High Level 
Output “H” Level Voltage (Ioyr = -2mA @ 2.4V) 


> 


> 


Output Low level 
Output “L” Level Voltage (lou; = +2mA @ 0.4V) 


© 
ro) 
= = 
w 


- lect locssleca and lece depend on cycle rate. 
: Icc1,lcca depend on output loading. Specified values are obtained with output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iccq, it can be changed once or less when CAS = Vj, 
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AC Characteristics (T, = 0 to +70°C, Voc = 3.3 + 0.3V) 

1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required.. ees 

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns (CAS, WE, OE) or 6ns (address) maximum 
delay, no pulse shrinkage to the Dram device timings. The data and RAS signals are not buffered, which preserves the DRAMs 
access specifications of 60ns and 70ns. 

4. AC measurements assume ty = 5ns. 


Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) 


Symbol Parameter 


Random Read or Write Cycle Time 


Looe 
| tee | AS Precharge Time ) — | so | 
pe 


AS Precharge Time 


AS Pulse Width 
i 15 


Row Address Setup Time 


as 
ea 
Row Address Hold Time a 
ie 
ve 
| 40 | 


2) 


_ 
oO 
A 
ae | 
3 


Column Address Setup Time 
Column Address Hold Time 
AS to GAS Delay Time 


to Column Address Delay Time 


SIEIEIE 2 
Cit QE Dit wm ~ 
xr. tx me} 
o/o = 

a Q ” 
s/o = 
313 < 

® | Od Q 

— 


CAS to RAS Precharge Time 


OE to Dy Delay Time 


| toro | OE Delay Time from Diy 
CAS Delay Time from Diy 


tar Column Address Hold Time Referenced to RAS 


. 3 


onal 
- 


Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window (to) in the application. For example, atcas of 15ns plus a minimum toy of 2ns 
would result in turning data out of the DIMM at 17ns (3ns before max tcac of 20ns). 

2. Operation within the tacp(max) limit ensures that taac(max) can be met. The tacp(max) is specified as a reference point only: If tacp 
is greater than the specified tacp(max) limit, then access time is controlled by tcac. 

3. Operation within the taap(max) limit ensures that taac(max) can be met. The taap(max) is specified as a reference point only: If taap 

is greater than the specified taap(max) limit, then access time is controlled by tan. 

. Either tcpp or topp Must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Symbol Parameter 


_ 
N 


1. twes, tawo; tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twos = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp = tawo(min.), tewp = tewo(min.), tawp = tawo(Min.) and tcpw= tcpy(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 

2. This timing parameter is not applicable to this product, but applies to a related product in this family. 

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE. 


= 
ca 
es 
oa 
pee 
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Read Cycle 


“y 
° 


trac Access Time from RAS 
toac Access Time from CAS 


1, 


NO 


_— 
ho 


—_ 
ho 


ms 


_ 
wil w 
NO 


torr Output Buffer Turn-off Delay 


th Ww] w 
De) ho Nh | @W | Po 
Oo Oo O;Tn {© 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, tan, toca: 

. Either tacy or tant must be satisfied. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

. Either topp or topp must be satisfied. 


ok © bh — 
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Fast Page Mode Cycle 


tec Fast Page Mode Cycle Time | 40 
Fast Page Mode RAS Pulse Width | 60. | 


tcPRH RAS Hold Time from CAS Precharge 
topa Access Time from CAS Precharge 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toes. 


Read-Modify-Write Cycle 


Symbol Parameter 
trwe Read-Modify-Write Cycle Time 158 


tcwo 


tawp Column Address to WE Delay Time 
OE Command Hold Time 


1. twcs, tawp, tcwo, tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics 
only. If twcs 2 twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through 
the entire cycle; If tawp 2 tawp(min.), tewp 2 towo(MiN.), tawp 2 tawo(Min.) and tcpw2 tcpw(min.)(Fast Page Mode), the cycle is a 
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the 
condition of the data (at access time) is indeterminate. 


Fast Page Mode Read-Modify-Write Cycle 


fs twee [Feet Page Mose Rens tay Wate Oyo Tine 
| teow __|WEDelaytime rom CAS Precharge | 88 | — | 79 | — Joins | ot 


1. twes, tawp, tcwo; tawp, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. 
If twos = twcs(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the 
entire cycle; If tawp 2 tawo(min.), tewp 2 tewn(min.), tawp = tawo(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a Read- 
Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the con- 
dition of the data (at access time) is indeterminate. 
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CAS Hold Time 


CAS before RAS Refresh Cycle) 


CAS Setup Time 
CAS before RAS Refresh Cycle) 


Setup Time 
AS before RAS Refresh Cycle) 


E Hold Time 
AS before RAS Refresh Cycle) 


SE TSAR RSF ce SR SE PA WEES NN A SIO A el Re ET ES AS LS A ! MS 


PDE to Valid Presence Detect Data 10 
PDE Inactive to Presence Detects Inactive 


|= 


1. Measured with the specified current load and 100pF. 
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Read Cycle 


tras trp 


A 
CAS 
Address 
IN 
OH— 
OUT i- Valid Data Out Hi-Z 
OL — 
trac be 
‘ “H” or i eg thas 
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ADVANCE 


tap 


| 
Hi-2* 


tac 
id Data In 


> 


tras 


* 


H” or “L” Output remains Hi-Z because WE is latched internally following twp min. 


NI 
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IBM11M16730CB 
16M x 72 DRAM MODULE 
Write Cycle (Late Write) 
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Read-Modify-Write-Cycle 


tawe 


tap 
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PZ 622 =. 


ay 
~ 


trac 


[= 
= 
Qo 
2 
DO) 
£ 
4 
Oo 
2 
Pa) 
wo 
| ag 
; = 
® 
cht 
= 
Ze) 
® 
A ot 
o = 
+ 
Sn 
tu 
@® 
”n 
a } 
yt} 
Oo 
eb) 
eo) 
N 
z 
wn 
= 
Ww 
& 
© 
~ 
=) 
Qo. 
hee! 
a j 
e) 


Page 861 


07H1729 


MMDL18DSU-G0O 
Revised 7/94 


| 


IBM11M16730CB 


ADVANCE 


16M x 72 DRAM MODULE 


Fast Page Mode Read Cycle 


toprH 
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Fast Page Mode Write Cycle 


taasp 


IH — 


RAS 


ress 


IN 


Dour 


‘ “1H” or a 
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ast Page Mode Read-Modify-Write Cycle 


trasp trp 


. “H” or a Fi 
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RAS Only Refresh Cycle 
tac 
tras tap 
IH — 
RAS . 
IiL— 
tapc RP 
CAS 
ress 
Vou — 
Deut 
Vo. — 
” or i eae 
Note: WE, OE, Diy are “H” or “L” 
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Presence Detect Read Cycle 


Vin — 
PDE 
Vit — 
teporr” 
PD1-PD8 Valid Presence Detect 
Voi — 
*PD pins must be pulled high at next level of assembly 
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Layout Drawing 


1.50 


1.27 PITCH 
.050 


1.00 WIDTH 


SEE DETAIL A 


SIDE DETAIL A 


4.00 
157 MAX. | seal 


~ 


1.27 + 0.10 
.050 * .004 


NOTE: All dimensions are typical unless otherwise stated. M4 IMETERS 
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72 PIn 
SO DIMMs 


IBM11S1320BN 
IBM11S1320BL 


1M x 32 SODIMM Module 


Features 


¢ 72-Pin Small Outline Dual-in-Line 
Memory Module 
« Performance: 


-70 


pence ree 
[ec [Fan Page ho yi Tie ne | 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
« Low active current consumption 


— | = 


o 
—, 
a 
oO 
pa) 
o 


Description 


The IBM11S1320BN/L are 4MB industry standard 
72-pin 4-byte small outline dual in-line memory mod- 
ules (SODIMM’s). The module is organized as a 
1Mx32 high speed memory array that is intended for 
use in 16, 32 and 64 bit applications. It is manufac- 
tured with 8 1Mx4 TSOP devices, each in a 300mil 
package 


This assembly is intended for use in space con- 


Card Outline 


¢ Allinputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresn Modes: RAS-Only and CBR 

1024 refresh cycles distributed across 128ms 
10/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au contacts 


strained and or low power applications. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 1Mx32 version 
with 12/8 addressing IBM11S1320NN/L as well as a 
1Mx36 parity version IBM11S1360NN/L. 
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Pin ee Pinout 


[CASO CASS [cour Adrss Sudo 


DQO-7, 9-16, 
18-25, 27-34 Data Input/output 


a ee 
[Ne |ne comer 


por | fe |= oor] w Joa co far] [oo 
[= peor | fx 
[a fooe [ae fae ae fr ns 2 fra] foe 
[a foe | fr [ [fo oan 


Paw fe fo | fw fe 


IBM11S1320BLA-60 1M x 32 ie ee 2.35" x 1"x 15” 
IBM11S1320BLA-70 1M x 32 | 70ns | AUC 2.35" x 1"x.15” 
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Truth Table 


Row Column 


Se eee 
a a a 


Fast Page Mode - Read: 
1st Cycle 


Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 
-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
High Impedance 


IE 
pi} 


Presence Detect 


Zz 
Ee 
Zz ' 

Hit | 


< 
77) 
7) 
a 
7) 


PD3 


za 
QO 


zvi< 


< 
a 
74) 


zZiz < 
z 


= 
.@) 


PD7 


Zz 
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1. NC= OPEN, Vss = GND 
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Power Supply Voltage 


Input Voltage 
Output Voltage -0.5 to Veo + 0.5 


Operating Temperature 0 to +70 


Storage Temperature -55 to +125 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
3.3 Volt 5.0 Volt aa a 


Parameter 
pm Lo Typ Max | Min | Typ Max Units 


| Vu input High Votage | 24 | | Vectos| 24 | — [Veoros} vi o| ot 
| Mu __|inputtowVotage | os | — | os | os | —~ | os | ov jit 


1. All voltages referenced to Vss. 


Input Capacitance (A0-A9) Co | Lo 


Output Capacitance (DQ0-DQ34) 
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DC Electrical Characteristics (1, = 0 to +70°C, Voc = 3.3 + 0.3V or 5.0+ 0.25V) 


3.3 Volt 5.0 Volt 
Symbol Parameter 


oe r= [fmol [oo 
[oo [foo | ™ [28 


Average Power Supply Operating Current 


(RAS, CAS, Address Cycling: tac = tae min) 


lect 


Standby Current (TTL) 
Power Supply Standby Current 


loce >owe 
(RAS = CAS >V,,,) 


EE 
a 
> 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 


loca Avera 
(RAS Cycling, CAS 2Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


loca 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


lees 


@ 
© 
io) 
3 
> 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


loce 


Input Leakage Current 
Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 

low) (Dour is disabled, 0.0 < Vour < Voc) =10 
Output High Level 

OH | Output "H" Level Voltage (lour = -5MA @ 2.4V) 


jee) © 
io] i=) 
OoO;O}; © oO 
ook, 
w 


lieu 


+ [tt 
oO |rm] sé 
ro) 

= 

> 


Vv Output Low Level 
OL —- {Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


BA 
° 
<= 


1. loci, loca, loca and Iccg depend on cycle rate. 
2. Icec1; locg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V),. In the case of Iocaq, it can be changed once or less when CAS = Vi). 
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AC Characteristics (T, =0 to +70°C, Voc = 5+ 0.25V) 

1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


-70 


we [PiSPocwectne CT wT | | 
a 
16K 16K 


aN 
oi 


or 
we) 


Oo 
© 
on 
Oo 


Ww 
oa 


. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tagp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

2. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle : 


Parameter 


Din Setup Time 
Diy Hold Time 


10 
15 
15 

5 


Parameter 


9 
a 


CAS to Dix Delay Time 
Output Buffer Turn-off Delay 


. Measured with the specified current load and 100pF. 

. Access time is determined by the latter of trac, tcac, topa, taa- 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


Hold Time 


AS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 128ms. 
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Read 


tac 


tap 


tras 


teiz 
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Write Cycle (Early Write) 


tras 


IH — 


2 


Address 


IN 


OH— 


OUT 


: “HY” or i 
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Fast Page Mode Read Cycle 


tRasp trp 
Vin — tcpRH 
RAS 
CA 
dress 
IN 
Dour 
x “1H” or “1” 
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Mp. 


IBM11S1320BL 
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Fast Page Mode Write Cycle 


tap 


taasp 


Vine 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tapc 


CAS 


” 
7) 
© 

3S 

<= 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


tapc 


ax 


CH 


tcsr 


RPC 
cP 


twaH 


Addresses are “H” or “L” 


Note 
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Layout Drawing 
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Features 


¢ 72-Pin Small Outline Dual-In-Line 
Memory Module 
« Performance: 


110ns | 130ns 


Fast Page Mode Cycle Time 45ns 


oO 
3 
” 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
« Low active current consumption 


Description 


The IBM11S1320NN/L are 4MB industry standard 
72-pin 4-byte small outline dual in-line memory moca- 
ules (SODIMM’s). The module is organized as a 
1Mx32 high speed memory array that is intended for 
use in 16, 32 and 64 bit applications. It is manufac- 
tured with 2 1Mx16 TSOP devices, each in a 400mil 
package 


This assembly is intended for use in space con- 
Strained and or low power applications. It utilizes 
12/8 address 16m bit technology to further reduce 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

4096 refresh cycles distributed across 256ms 
12/8 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

« Au contacts 


e e e e e 


power consumption. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 1Mx32 version 
with 10/10 addressing IBM11S1320BN/L as well as 
a 1Mx36 parity version IBM11S1360NN/L. 
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Pin Description Pinout 


“WE 
cc 
Vss 
NG 


| WE Read/write Input 
AO - Al1 Address Inputs 


es 
ee cc 
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Block Diagram 


DQ0-DQ7 DQ9-.DQI16 DQ18-DQ25 DQ27 - DQ34 


03H7114 Page 889 
MMDJO03DSU-00 
Revised 6/94 


IBM11S1320NN 
1IBM11S1320NL 
1M x 32 SODIMM Module 


Truth Table 


eae 


Valid Data Out 
Valid Data Out 


Valid Data In 
Valid Data In 
High Impedance 
High Impedance 


1. NC= OPEN, Vgg = GND 


RRR aT I LSE SEE ASE SR A TST ES IS A BA Tc ISSAC SOND EIA TIE EGET I SE IST TED TELE TET ENE TI EES ELIE DEE LTE T LIS IE EE 
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Symbol Parameter Units 
3.3 Volt 5.0 Volt 


Input Voltage 0.7 to min (Veg + 0.5) |-0.5 to min (Voc + 0.5, 7.0) 


[t_[PowerDespoien | os ——S«d St Cd] wt 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


Supply Voltage 


Input High Voltage 
Input Low Voltage 


1. All voltages referenced to Vss. 
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DC Electrical Characteristics (1, =0 to +70°C, Veo = 3.3 + 0.3V or 5.0+ 0.25V) 


ymdo arameter 
ee 


AA A | SAS RS mr PEEPS SS - P S S 


Operating Current 
lect Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
loce2 Power Supply Standby Current 
(RAS = CAS 2Vij) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Viy: tac = trac min) 


a 


< = 3 3 3 


> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpe = tp¢ min) 


loca 1,2,3 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


locs 


wo 
ro) 
3 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


a 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


+ 
— 
jo) 


+ — 
ok 
oO; © 


un 
© 
+ 
-4 
io) 


uy 


I Output Leakage Current 
OL) (Dour is disabled, 0.0 < Vout < Vcc) 

Output High Level 

OH | Output "H" Level Voltage (loyu7 = -SMA @ 2.4V) 


NO 
pb 


2 


: | 


ft 
1 ro) 


Output Low Level 
Output "L” Level Voltage (loyy = +4.2mA @ 0.4V) 


2) Q Q 
~ @ o 
ook, 
i ¢¥) 


— 
~“ 
i) 
u ' ! 
: Po dk, —_ 
fe} i i 


1. loci, lecs, loca and Iocg depend on cycle rate. 
2. Ioc1, locg depend on output loading. Specified values are obtained with the output open. 


3. Address can be changed once or less while RAS = V),. In the case of loca, it can be changed once or less when CAS = Vj. 
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AC Characteristics (1, =0 to +70°C, Voc = 5 + 0.25V) 


1. Vip (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


| Min | Max_| 
Fanon Reador Wie etme 110 | ea 
[RiSredagetine 
; [oSPesenetie | 
a 
= 
= 
Tis 
Ts 
— 


fone treat ee 
Column Address Hold Time ReferencedtoRAS | — | — | — | — | | 3 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. taap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Parameter 


a 
| tox [Diy Hold Time 


wT N 
oO 


Read Command Setup Time 
Read Command Hold Time to CAS 


| tara | Read Command Hold Time to RAS 
CAS to Output in Low-Z 


ye] 
(o>) 


[70 | 
fw 
am 
bia 
ae 
Ls 
Lead 
ad 
ca 
[20 | 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa; taa- 

3. Either tacy or tan must be satisfied for a read cycle. 

4. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle Time 
trasp | Fast Page Mode RAS Pulse Width 


tcopa Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pF. 


256 


1. 4096 refreshes are required every 256ms. 
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Read 


Address 


LZ 


Dour Ir : Valid Data Out 


“OH 


: “4” or | Mics 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


RAS 


Address 


or gl 
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Fast Page Mode Write Cycle 


trasp tap 


IH— 


Address 


IN 


Dout 


: “HLH” or “em 
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RAS Only Refresh Cycle 


IH — 


tapc RP 


Von. 
Dout ee a 
Voi_ 
: ye or os 
Note: WE, Dix are “ye or ss Ae | 
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CAS Before RAS Refresh Cycle 


RC 


tras 
IH — 


ice t 
RPC 


tapc RP 
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CHR 
1H — 


Ik — 


twRH 


IN 


Dour 
Note: Addresses are “H” or “L” 
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Features 


¢ 72-Pin Small Outline Dual-In-Line 
Memory Module 
¢« Performance: 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
« Low active current consumption 


Description 


The IBM11S2320HN/L are 8MB 72-pin 4-byte small 
outline dual in-line memory modules (SODIMM’s). 
The module is organized as a 2Mx32 high speed 
memory array that is intended for use in 16, 32 and 
64 bit applications. It is manufactured with 4 2Mx8 
TSOP devices, each in a 400mil package 


This assembly is intended for use in space con- 
strained and or low power applications. 


The IBM 72-Pin SODIMMs provide a high perfor- 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 256ms 
11/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au contacts 


mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 2Mx32 version 
with 12/8 addressing IBM11S2320NN/L as well as a 
2Mx36 parity version IBM11S2360NN/L. 
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Pin Description Pinout 
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Ordering Information 


Part Number 


2.35” x 1” x .083” 


2.35" x 1” x .083” 
2.35" x 1” x .083” 
2.35” x 1” x .083” 
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Block Diagram 


CAS1 


DQO ,DQ7 DQ9 -,DQ16 DQ18 | DQ25 DQ27 ,DQ34 


DQ18-25 
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Truth Table 


See 
ARAN! SCS "A ns LT 


Fast Page Mode - Read: 


Fast Page Mode - Write: 
re ints eet wee 


sutsequenoes sd fe] wa | cw | valoain— 
FAS ony Fete || |x| Rew [Wa | High npetares 
CAS ore MS rerean | ee fu | wx [x | Hohimpeaance 


Presence Detect 


1. NC=OPEN, Vgg = GND 
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0 to +70 


-55 to +125 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


| Mu _finputttigh Vottage | 20 | |Vecr05| 24 | — |veoros| vi | ot 


1. All voltages referenced to Vss. 


Capacitance (Ta =0 to +70°C, Voc = 3.3+ 0.3V or 5.0 + 0.25V) 


| [input Capacitance (ao-asy 
Cr Fo 
Co __finput Capacitance (GAS) TT 
| Ge [Input Capacitance WE) 
| Sve JOupurcapacitance(oconass TT 
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DC Electrical CharacteristicS (T, =0 to +70°C, Voc = 3.3 + 0.3V or 5.0+ 0.25V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


3 
> 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


AN 

=) 

=) 
= 
one 
cA) 


© 
io) 


a = 3 


© 
Oo 
(an) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tp¢ = tpc min) 


o 
3 


+ + IN I) 

> = © 

Oo |o]°o oO ro) 
3 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vins (Vcc <6.0V 

All Other Pins Not Under Test = 0V 


oO 
= 
” 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


+ 
eon, 
oO 


low) 


Output High Level 24 
OH {Output "H" Level Voltage (lout = -5MA @ 2.4V) 


Vv Output Low Level 
OL | Output "L" Level Voltage (lou; = +4.2mA @ 0.4V) 


—_ 
Go 


1. loci, loca, loca and.Iccg depend on cycle rate. . 
2. loci, locq depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V/,. In the case of loca, it can be changed once or less when CAS = Vj. 
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AC Characteristics (T, =0 to +70°C, Vec = 5+ 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vic. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume tr = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 

. Operation within the trap (max) limit ensures that taac (max) can be met. taap (max) is specified as a reference point only: If trap 
is greater than the specified tap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


twcs {Write Command Set Up Time 
Write Command Hold Time 


we [Wwe canard Pus wath 
ra [Oat Hot Tne Retest RAS 


a 
[ton 


Din Hold Time 


Sr 
a 
[ex lowpuaatiitineg 
Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa. 
3. Either tacy or taay must be satisfied for a read cycle. 


? 


=a fa f ou 
wt & < = 
hr ] NM] Ph 


4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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RAS Hold Time from CAS Precharge 


Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


Fast Page Mode RAS Pulse Width 


i CAS Setup Time 
CSR —_1(CAS before RAS Refresh Cycle) 
WE Setup Time a ve 
AS before RAS Refresh Cycle) 


( 
WE Hold Time 10 
(CAS before RAS Refresh Cycle) 
FRIAS Precharge to GAS Hold Time = 
Refresh Period | 


1. 2048 refreshes are required every 256ms. 
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tl 


Read 


tras tap 


RAS 


Address 


IN 


LZ 


Dour Hi-Z Valid Data Out 


: “4” or ny (eg 
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Write Cycle (Early Write) 


tras 


IH — 


Address 


IN 


OH— 
OUT 


: “LY” or sos 
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a 


Fast Page Mode Read Cycle 


taasp 


tcopRH 


‘ “H” or “Le 
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Fast Page Mode Write Cycle 


trasp 


Dour 


; “4” or a Beg 
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it 


RAS Only Refresh Cycle 


tras tre 


1H 


| or 


tapc RP 


Address 
OH_ 
Dour NN een I- i RRA a a 
OL 
: “HH” or “Es 
Note: WE, Diy are “H” or “L” 
Page 916 03H7116 


MMDJO5DSU-00 
Revised 6/94 


af 


IBM11S2320HN 
IBM11S2320HL 
2M x 32 SODIMM Module 


CAS Before RAS Refresh Cycle 


RC 


tras _ 
IH — 
R 
tL t 
RPC 
“le. tapc RP 
te t 
IH — CHR 
CAS 
IL — 
twrH 
twap 
DD 
Viq — 
IN 
Vir — 
OUT , 
: “4” or ay 
Note: Addresses are Lyn or won 
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Layout Drawing 


A 050 
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NOTE: All dimensions are typical unless otherwise stated. ae 
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Features 


e 72-Pin Small Outline Dual-In-Line 
Memory Module 
e Performance: 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S2320NN/L are 8MB industry standard 
72-pin 4-byte small outline dual in-line memory mod- 
ules (SODIMM’s). The module is organized as a 
2Mx32 high speed memory array that is intended for 
use in 16, 32 and 64 bit applications. It is manufac- 
tured with 4 1Mx16 TSOP devices, each in a 400mil 
package 


This assembly is intended for use in space con- 
strained and or low power applications. It utilizes 
12/8 address 16m bit technology to further reduce 


Card Outline 


¢ Allinputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

4096 refresh cycles distributed across 256ms 
12/8 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au contacts 


power consumption. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 2Mx36 parity 
version IBM11S2360NNI/L as well as a 2Mx32 ver- 
sion with 11/10 addressing IBM11S2320HN/L 


(Front) 1 
(Back) 2 
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Pin Description Pinout 


het 


par fs fe _[ a fos] © fw 


+10] © 
= 
?) 

8 

XS) 

a 

v? 

oO 

El 

Oo 

© 

nm 

fee) 


RAS3 
[mol fs fos ps Joe 
rao 2 fos ool oe [Joo rrr 
repo fe foaelsefe Le fe Lo flr fa 


Ordering Information 


Tewrrecmeonnasd [exces |e oe |v 
fewvsszazonaso «axa ome | mv | tomer oe | sv 


SLA A I A LT RR TPE 2 DCI SE TE I AB IS I TSE IT EE ET IAT SEE EE TC EE Te TE ES Eo NEE ED 
03H7117 

Page 920 MMDJO6DSU-00 
Revised 6/94 


IBM11S2320NN 
IBM11S2320NL 
2M x 32 SODIMM Module 


Block Diagram 


DQ0-DQ7 DQ9,;DQI16 DQ18 -DQ25 DQ27 - DQ34 


DQ0-DQ7 DQ9,;DQI6 DQ18-DQ25 DQ27 - DQ34 
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Truth Table 


eos SSC | Rew | cot | Valter 


Fast Page Mode - Read: 
1st Cycle 
Subsequent Cycles 


a AC 
pe pe Le aw | cw 
ts a 
a 


Valid Data Out 
Valid Data Out 
Valid Data In 


Valid Data In 


Subsequent Cycles 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
High Impedance 


Presence Detect 


Zz ae | 


< 
n 


NC 


1. NC= OPEN, Vss = GND 
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V 


ce__[Powor Supe Votase 
Vin Input Voltage -0.7 to min (Veco + 0.5) |-0.5 to min (Vcc + 0.5, 7.0) 


Powerdssomon [oss Sid Ow 
Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


| Min | Typ | Max | Min | Typ | Max | Units | Notes _ 

[Ver [Bwayvouse | oo aa] se [as [so] ss] v [1 
ver [routionvonage | 20 | — |varosf ea | — [veros] v | 4 
<a em Tos [vp 


Input Low Voltage 


a ne 
| Se |InputCapacitance RAS) Tt | OT 
| Ge __finputcapaciance CAS) er 
Input Capacitance (WE) a ee 
Ourput Capacitance (DaoDas) TT 
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DC Electrical Characteristics (1, =0 to+70°C, Vcc = 3.3 + 0.3V or 5.0+ 0.25V) 


| Min | Max | Min | Max | 


Operating Current 
loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 


loce2 Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 
loc3 Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2=Vix: tac = trac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


=) 
> 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


3 
> 
@ 


Input Leakage Current 

| Input Leakage Current, any input 
K(L) (0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 


(Dour is disabled, 0.0 < Vout < Voc 0 


oO 


+ 
a 


—. 


lot) 


Output High Level 
OH —_- | Output "H" Level Voltage (lou; = -5MA @ 2.4V) 


locs 


Output Low Level 
Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


< 
oO 
r= 


+ 
AAS 
© 
= = 


1. loci, loca, loca and Iccg depend on cycle rate. 
2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V),. In the case of loca, it can be changed once or less when CAS = Vi. 
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AC Characteristics (T, = 0 to +70°C, Vec = 5+ 0.25V) 


1. Vi (min) and Vi_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vip. enna 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


a 
PN 
PN 
0 
Tw [eRSPuewan TP | 
0 
ow [Rowdies owt | | | 
ise foournAaaesssouptinn «dt | — | 0 
OS 
Ta [| = 
Dis [=e 
Ts [= a 
To [=e 
es ee 
Pe 
Tse fs 
oe ee ao 


tao | RAS to Column Address Delay Time 
RAS Hold Time 


RAS to GAS Delay Time 
RAS 

GAS Hold Time 

CAS to RAS Precharge Time 


CAS Delay Time from Din 


Transition Time (Rise and Fall) 
Pal Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tac. 
2. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 


16K 
30 
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Write Cycle 


Write Command Hold Time eee 


tra 


torr |Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa- 
3. Either tacy or taay must be satisfied for a read cycle. 


30 


15 
15 
15 


- 


—, o_o, 
ie) 
Le) NO 


4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


CAS Hold Time 


CAS before RAS Refresh Cycle) 


AS Setup Time 


AS before RAS Refresh Cycle) 


Setup Time 


AS before RAS Refresh Cycle) 


old Time 
before RAS Refresh Cycle) 


256 


1. 4096 refreshes are required every 256ms. 
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Read 


tac 
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RP 


tap 


Valid Data Out 


tS) 


Vin — 
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Write Cycle (Early Write) 


tras 


1H — 


Address 


IN 


Valid Data In 


OH— 


OUT 


: “ x or i (ag 
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Fast Page Mode Read Cycle 


trasp 


tcprRH 


Vin— 


: “ny or Hie 
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Fast Page Mode Write Cycle 


trasP trp 


Address 


IN 


OH— 
Dour 


OL— 


: “LH” or lds 
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RAS Only Refresh Cycle 


tras tap 


— 


tapc — tcp 


CAS 
ress 

OH. 
Dour ee ee ee 70 SN eR Sc EE ee 

OL — 

: “4” or ad 
Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tras 


IH — 


i t 
RPC 


tcsrh |=— t 
RPC RP 
t 


a CHR 
CAS 
ice 


twrH 


IN 


OUT 


: “4” or a 


Note: Addresses are “H” or “L” 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. MUCMETERS 
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Features 


e 72-Pin Small Outline Dual-In-Line 
Memory Module 
« Performance: 


P80 | 70 
RAS Access Time | 60ns | 70ns- 
é ; 


~~ 
BY) 
> 
?) 


; 
sre [ne 


¢ High Performance CMOS process 


Es 


¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 


¢ Low active current consumption 


Description 


The IBM11S4320HN/L are 16MB 72-pin 4-byte 
small outline dual in-line memory modules 
(SODIMM’s). The module is organized as a 4Mx32 
high speed memory array that is intended for use in 
16, 32 and 64 bit applications. It is manufactured 


¢ All inputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

2048 refresh cycles distributed across 256ms 
11/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢« Au contacts 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 4Mx32 version 
with 12/10 addressing IBM11S4320CN/L as well as 
a 4Mx36 parity version IBM11S4360DN/L. 


with 8 2Mx8 TSOP devices, each in a 400mil pack- 
age 


This assembly is intended for use in space con- 
strained and or low power applications. 


Card Outline 


(Front) 1 71 
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Pin Description Pinout 
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Block Diagram 


DQ0 ; DQ7 DQ9 -,DQ16 DQ18 , DQ25 DQ27 , DQ34 


WE 
CASO 
RASO 
para 11 11 
CAS1 
RAS 
DQ9-16 
| L__tcas 
RAS1 RAS (te a 
OE OE 
A0-A10 A0-A10 
—— 2 11 11 
ane ead 
ie aan 
AQ0-A10 
CAS3 
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Truth Table 


Eevwie dT tt tf tow fc | val atain 


Fast Page Mode - Read: 
Subsequent Cycles 


pe fe | [mew | co 
a 
ferepggrmese wes me | me | co 
a 


Valid Data Out 


Valid Data In 


Valid Data In 


Subsequent Cycles 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


High Impedance 
High Impedance 


<Ii2a] <x 
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7) 


03H7120 
Page 938 MMDJO9DSU-00 


Revised 6/94 


= So IBM11S4320HN 
IBM11S4320HL 
4M x 32 SODIMM Module 


Storage Temperature -55 to +125 -55 to +125 


PowerOsspaion foe dT Std 
Short Circuit Output Curent, | 80 | SS | SA |S 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


[Vn [rnuvign voce [20 [| — |veoros] ea | — [verosp v [4 
We Yost tow votege [oo | os Poe Poe Pv 


1. All voltages referenced to Vss. 


Ci Input Capacitance (WE) 
Output Capacitance (DQ0-DQ34) 
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DC Electrical Characteristics (1, =0 to +70°C, Vcc = 3.3 + 0.3V or 5.0+ 0.25V) 


Operating Current 
loci Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
lece Power Supply Standby Current 
(RAS = CAS =Vj,)) 


AS 
© 
i) 


RAS Only Refresh Current 
locs Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Viy: tac = tac min) 


Fast Page Mode Current 
loca Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tp = tpg min) 


t 
~J 


Sg 
S) =) 


” jo) 
+ + J++ rN 
N [o°] Noy — fee] 
© (om) Oo; © So 


Standby Current (CMOS) 
locs Power Supply Standby Current 
(RAS = CAS = Vgc - 0.2V) 


© 


CAS Before RAS Refresh Current 
lece Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: trac = tac min) 


3 


fe) 

© 

Oo 

+ NO wo 

_— o> © 
3 


ak 
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Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout $ Vec) 


Output High Level 
Output "H" Level Voltage (lour = -5mMA @ 2.4V) 


Be 4 


Output Low Level 
OL —_ | Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


VoH 


BEE 
iy) > nh 
(o) Oo Oo 

= 


1. loci, loc, loca and Iocg depend on cycle rate. 
2. Icoc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iccq, it can be changed once or less when CAS = Vj. 
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AC Characteristics (T, =0 to +70°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 
RAS Precharge Time 
tcp CAS Precharge Time 


tac 


tras 
tcas CAS Pulse Width 
Row Address Setup Time 


Row Address Hold Time 


tasr 
tRaH 
tasc {Column Address Setup Time 
toaH 
taco 


trap 


EIB zi 
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AGE z 
3\o/s a 
=a > 
ei<|z 

3 |5'| 

ee) 

o B 

Dp 

< 

ao 

3 

ra) 


AS Hold Time 
CAS Hold Time 
AS to RAS Precharge Time 


Bs) 


tRsH 
tosH 


tcrp 


” 


> 
AI] M 


tozc Delay Time from Din 


tr Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by taa. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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«af 


Write Cycle 


15 


Write Command Pulse Width 15 
Write Command to RAS Lead Time 


Ee 
© 


_ 
© 


—_ wa 


No 
oO 


on 


—_ jf 
NO ] PO 


_ 
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Column Address to CAS Lead Time 


ow 
on 


(oe) 


GAS to Diy Delay Time 
Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, topa, taa. 

3. Either tacy or tary must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of taac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


Parameter 


AS Hold Time 


(CAS before RAS Refresh Cycle) 


S Setup Time 
(CAS before RAS Refresh Cycle) 


WE Hold Time 


(CAS before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time 


|_trer_|Refresh Period | — | xe | — | 26 | ms | 1 
1. 2048 refreshes are required every 256ms. 


~ 
wD 
vv 
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Read 


tras tap 


Address Column 


bs | 


Valid Data Out 


Dour 


: “4” or is 
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Write Cycle (Early Write) 


tras 


Address 


IN 


OH— 


OUT 


OL— 


‘ “4” or ag Bo 
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Fast Page Mode Read Cycle 


trasp 


toprH | 


2) 
> 
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Address 


Dour 


“H” or aL" 
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Fast Page Mode Write Cycle 


tap 


tRasp 
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RAS Only Refresh Cycle 


tras tap 


taec RP 


CAS 
ress 
VoH_ 
Voi pont 
: “4” or = He 
Note: WE, D,y are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tae 


tras 


tcrp 


tapc 


x 
<r 


Cc 


tcsr 


RPC 
cP 


twrH 


twrp 


Addresses are “H” or “L” 


Note 


Page 949 


MMDJO9DSU-00 
Revised 6/94 


03H7120 


IBM11S4320HN 
IBM11S4320HL 
4M x 32 SODIMM Module 


Layout Drawing 
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Features 


¢ 72-Pin Small Outline Dual-In-Line 
Memory Module 
« Performance: 


sc PAR acess Tne | 6s | 7s 
x [cose Tine From Aare | tne | n 
tre 110ns]130ns 
ne [Fest Pape Node Cy Tina ans | 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S4320CN/L are 16MB 72-pin 4-byte 
small outline dual in-line memory modules 
(SODIMM’s). The module is organized as a 4Mx32 
high speed memory array that is intended for use in 
16, 32 and 64 bit applications. It is manufactured 
with 8 4Mx4 TSOP devices, each in a 300mil pack- 
age 


This assembly is intended for use in space con- 
strained and or low power applications. 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 
compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

4096 refresh cycles distributed across 256ms 
12/10 Addressing (Row/Column) 

Optimized for use in byte-write non-parity appli- 
cations. 

¢ Au contacts 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 4Mx32 version 
with 11/10 addressing IBM11S4320HN/L as well as 
a 4Mx36 parity version IBM11S4360DN/L. 


(Front) 1 
(Back) 2 
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Pin Description Pinout 


RASO - RAS3 
CASO - CAS3 
WE 


| WE Read/write Input 
AO - Al1 Address Inputs 


mes 
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2 /PeO 


CASO Q23 64 | 
ee loc 
CAS: } 54 | a25| 66 | 
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Ordering Information 


Part Number 


2.35" x 1" x .1496” 


ee EL 
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Truth Table 


Row Column 


Valid Data Out 
Valid Data In 


Valid Data Out 


Valid Data Out 


Valid Data In 


Valid Data In 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 


High Impedance 


za 
QO 


if | 
ro) =) 


Vss 


O 


2z1<|2 


1. NC= OPEN, Vss = GND 
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Symbol Parameter Units 
3.3 Volt 5.0 Volt 
V 


V 


Output Voltage -0.5 to min (Voc + 0.5) }-0.5 to min (Voc + 0.5, 7.0) 


PoverOsspaion [as «if tad) ow 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
3.3 Volt 5.0 Volt 


ee 


Max 
Loe 


Input Capacitance (A0-A9) 

Input Capacitance (RAS) 

Input Capacitance (CAS) 
i WE 6 


3 
Output Capacitance (DQ0-DQ34) 
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DC Electrical CharacteristicS (T, =0 to +70°C, Vcc = 3.3 + 0.3V or 5.04 0.25V) 


3.3 Voit 
Symbol Parameter 
Operating Current 


verage Power Supply Operating Current 


lcc1 JA 


ale 


7 


(RAS, CAS, Address Cycling: tac = tac min) 
Standby Current (TTL) 

Power Supply Standby Current 

(RAS = CAS 2Vj4) 


loce 


loca 


loca 
locs 


CAS Before RAS Refresh Current 
loce Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) -70 


+40 
Input Leakage Current ae 
Input Leakage Current, any input A 
ML) 1(0.0< Vin < (Voc < 6.0V)) H 
All Other Pins Not Under Test = OV All oth- +80 | 20 | +40 


Output Leakage Current 
Output High Level 
Vv Output Low Level . 
OL —_- | Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


1. loci, locos, loca and Iocg depend on cycle rate. 
2. Ioc1, lecg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V,,. In the case of loca, it can be changed once or less when CAS = Vin. 


m 
i 
> 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tao min) 


: 
3/8 
oS 
‘es ) 
> 
w 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tec = tpc min) 


t ! 
NI Ni 
cont, 
ron) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


ayo ian 


o> 
t 
> 


O 
ala 
ale 

mo}, 

o1o 


Q 
o 
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AC Characteristics (1, = 0 to +70°C, Voc = 5 + 0.25V) 


1. Vin (min) and Vj), (max) are reference levels for measuring timing of input signals. Transition times are measured between V)4 and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume tr = 5ns. 


al 
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Read, Write, and Refresh Cycles (Common Parameters) 
Xx 


t Random Read or Write Cycle Time 110 128K 130 128K 
t 


Cc 
=] 
= 
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F 
ph) 
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S Precharge Time 


ss 
| we | 


=—t 
© 
—_ 
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oO 
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CAS Precharge Time 


RAS Pulse Width 


= 
oO 
A 
| 
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tras 16K 


CAS Pulse Width 


— 
on 
RO 
>) 


—_ 


tcas 


tran | Row Address Hold Time 


RC 
tcp 
RAH 

Column Address Setup Time 
tr 
AR 


_ 
>) 
= 
oO 


tcaH {Column Address Hold Time 


RAS to CAS Delay Time 

RAS to Column Address Delay Time 
RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 

CAS Delay Time from Din 
pt Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


1. 


£ 
on 


ak 

Oo 
NO 
i=) 


ok 
a 


4 
oi 
NO 
© 


NJ 
i=) 


(¢¥) 
io) 
Ww 


3 5| 
= 
> 
ro 
Q. 
© 
n 
”n 
Y 
ul 
c 
ae) 
=f 
3 
® 


Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if trop is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. taap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Notes 


) 
Units 

twcs [Write Command Set Up Time 

Write Command Hold Time 


}twe | Write Command Pulse Width 
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[cm [We Conmandio CAS teadTine |S 
[ven [We Command Hold Tine Reena RAS | — 
[ove [Data Het Tire Retoroncos oS 
} tos | Din Setup Time Lo 4 


Diy Hold Time 


-70 
Parameter Units Notes 
Max 
70 
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Tox [Road commanstiontine OS | 
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: 
| taz |CASto Output in Low-Z 
: 


tore |Output Buffer Turn-off Delay 


Column Address to RAS Lead Time 30 


_— 
wl] ew : 
ie) 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, topa, taa- 

3. Either tacy or taay must be satisfied for a read cycle. 

4. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


CAS Setup Time 
(CAS before RAS Refresh Cycle) 


WE Setup Time 
before RAS Refresh Cycle) 


1. 4096 refreshes are required every 256ms. 
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Read 


RAS 


CAS 


Address 


LZ 


Dour Hi-Z Valid Data Out 
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Write Cycle (Early Write) 


tras 


Address 


IN 


OH— 
OUT 


OL— 


:“H”" or “L” 
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Fast Page Mode Read Cycle 


trasp 


toprH 


Vin— 


Address 


Dour 


“1H” or ss Is 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 


tac 


trp 


tras 


RAS 


tcrp 


tapc 
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Address 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tras trp 
Vin — 
Vir — t 
RPC 
tcsr —_— : 
ee t 
Vin _ CHR 
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twRH 
twap 
IN 
OUT 
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Features 


¢ 72-Pin Small Outline Dual-In-Line 
Memory Module 
« Performance: 


¢ High Performance CMOS process 
¢ Single 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S1360BL are 4MB 72-pin 4-byte small 
outline dual in-line memory modules (SODIMM’s). 
The module is organized as a 1Mx36 high speed 
memory array that is intended for use in 16, 32 and 
64 bit applications. It is manufactured with 8 1Mx4 
and 4 1Mx1 TSOP devices each in a 300mil pack- 
age. Each bit is uniquely addressed via 20 address 
bits. This assembly is intended for use in space con- 
strained and or low power applications. 


The IBM 72-Pin SODIMMs provide a high perfor- 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 

compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only, CBR 

1024 refresh cycles distributed across 128ms 

10/10 (Redundant Addressing) Addressing 

(Row/Column) 

¢ Optimized for use in byte-write parity applica- 
tions. 

¢ Au contacts 


mance, flexible 4-byte interface in a 2.35” long foot- 
print. A related product is the 1Mx32 version with 
10/10 addressing IBM11S1320BL. 
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Pin Description 


| RASO,RAS2 | Row Address Strobe 
| CASO -CAS3 | Column Address Strobe 
| WE Read/write Input 
AO - AY Address Inputs 

re ey as os Data Input/output 

or tac Parity Data Input/output 
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Block Diagram 
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Truth Table 


L H 


Exist ow cat] Vata 


Fast Page Mode - Read: 
mez se 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 


pe fe Te | rm | co 
a 


High Impedance 
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1. NC= OPEN, Vgg = GND 
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Absolute Maximum Ratings 


Parameter 
3.3 Volt 


Storage Temperature -55 to +125 -55 to +125 
PowerDaspaion [os |e «dT wf 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
3.3 Volt 5.0 Volt 


= 

a 
Vn fnputighvotege | 20 | — |vecrosl ea | — |veros] v | 1 
i. fnprtow vorage | oo | —_ C= foe fv 


1. All voltages referenced to Vss. 


Lae el 
se 
| Se __|inputCapacitance GAS) Tr 
| Su __|inputCapacitance WE) 
| Gioi__|OuputCapacitance (Dao-passy | ae 
Parity Output Capacitance (PQ0, PQ17, PQ26, PQ35) - aie a ee 
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DC Electrical Characteristics (1, = 0 to +70°C, Vcc = 3.3 + 0.3V or 5.0+ 0.25V) 


Ce 


Symbol Notes 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


lect 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS Vy) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vj;: tac = tac min) 


veo | — [ao 
mA 1,3 
1680 | — | 1280 


1,2,3 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 


loca Avera wer 
(RAS = Vi_, CAS, Address Cycling: tpc = tp min) 


Standby Current (GMOS) 
Power Supply Standby Current 
(RAS = CAS = Ve¢ - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


loce 


= 
a H 

oO o> 

>) 

ae 

: NO 

& 

So 


Input Leakage Current 
Input Leakage Current, any input 


-30 +30 
(0.0 s Vin $ (Vcc < 6.0V)) cea pA 
All Other Pins Not Under Test = OV -120 

1 


Output Leakage Current ; 
(Dout is disabled, 0.0 < Vour < Voc) - 


Output High Level 
OH —_- | Output "H" Level Voltage (lour = -5mA @ 2.4V) = 


Vv Output Low Level 
OL —_- Output "L" Level Voltage (loyr = +4.2mA @ 0.4V) 


oe) 
=) 


lieu) 


lov 


ey oe Qo 
re) QO Q 
oa ao fh 


. 


+ 
_ 
© 
i 
_— 
© 
+ 
So 
= 
> 


1. loot, Iec3, Icca and Iccg depend on cycle rate. 
2. Ioc1, lcc4 depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V\,. In the case of Ioca, it can be changed once or less when CAS = Vy. 
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AC Characteristics (T, =0 to +70°C, Vec = 3.3 + 0.3V or 5 + 0.25V) 


1. Vi (min) and V\_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vjy4 and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


a ay 
R 


tac Random Read or Write Cycle Time 110 128K 130 128K 


S Precharge Time 


> 


ww. 
>) 
a= | oO 
oOo} oO 


AS to RAS Precharge Time 
CAS Delay Time from Diy 


tcrp 


tozc 


oO 


tr Transition Time (Rise and Fall) 


pe | 110 | el ae 
pe eee | 0 a 
RAS Pulse Width | 60 | 16K 16K | ns | | 
PO 
8 A a RN a 
2 a a SN A A 
8 a SC GD 
8 a a 
a 
| tran | RAS to Column Address Delay Time | is | — | ns | 2 | 
<a oe 
[ozo | aes oe 

3 | oe |e {| 

ae Lee ae ee nee 


tar Column Address Hold Time Referenced to RAS 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 
2. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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all 


Preliminary 


Write Cycle 


twa | Write Command Pulse Width 
Write Command to RAS Lead Time 
Write Command to CAS Lead Time 


Write Command Hold Time Referenced to RAS 


| town | Data Hold Time Referenced to RAS 


Parameter 


Tie aes Tete 
i 
ra 
Tees [Read commansseup te i 
Tex [Rend commenaion mew SO 
Tt [Read commando meio RAS 
= 
= 
mee 
= 


Column Address to CAS Lead Time 0 
CAS to Output in Low-Z 
Output Data Hold Time 


Golumn Address to RAS Lead Time 30 
CAS 3 


| tow 3 
GAS to Dwy Delay Time 
Output Buffer Turn-off Delay > soe | 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa; taa- 
3. Either tacy or taRy must be satisfied for a read cycle. 
4. toge (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


12 


wh 
NO 


—_ 
ie) 
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Fast Page Mode Cycle 


Fast Page Mode Cycle Time 40 
35 


trasp Fast Page Mode RAS Pulse Width 


tcopRH RAS Hold Time from CAS Precharge 
tcpa | Access Time from CAS Precharge Pt Pp ae) 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


S Setup Time 
AS before RAS Refresh Cycle) 


etup Time 
AS before RAS Refresh Cycle) 


old Time 
S before RAS Refresh Cycle) 


1. 1024 refreshes are required every 128ms. 
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Read 
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Fast Page Mode Read Cycle 


trasp 


toprH 


1H — 


IN 


OUT 


. “4” or i 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


RAS 


tcrp 


tapc 


CAS 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


tcrp 


tapc 


jem 
ae 


Cc 


tcsr 


RPC 
CP 


tweay 


twap 


a 
a 
JW 


NI 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 


59.69 


2.00 MIN 


.050 


A | 700 | 1.27 PITCH 


1.00 WIDTH 
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44.45 


3.3V 5.0V 
Az 212 | 635_ 2.034 
.125 .246 


.1496 MAX. 


NOTE: All dimensions are typical unless otherwise stated. a 
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Features 


e¢ 72-Pin Small Outline Dual-In-Line 
Memory Module 
¢ Performance: 


[sf Ts Fm | |S 
inc 110ns} 130ns 
[ve Fn oe as rm 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S1360NN/L are 4MB industry standard 
72-pin 4-byte small outline dual in-line memory mod- 
ules (SODIMM’s). The module is organized as a 
1Mx36 high speed memory array that is intended for 
use in 16, 32 and 64 bit applications. It is manufac- 
tured with 2 1Mx18 TSOP devices, each in a 400mil 
package 


This assembly is intended for use in space con- 
strained and or low power applications. It utilizes 
12/8 address 16m bit technology to further reduce 


Card Outline 


¢ Allinputs & outputs are TTL & CMOS 
compatible 

« Fast Page Mode access cycle 

« Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 256ms 

¢ 12/8 Addressing (Row/Column) 

¢ Optimized for use in byte-write parity applica- 
tions. 

¢ Au contacts 


power consumption. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 1Mx32 version 
with 12/8 addressing IBM11S1320NN/L as well as a 
1Mx32 version with 10/10 addressing 
IBM11S1320BN/L. 


(Front) 1 
(Back) 2 


03H7115 
MMDJ04DSU-00 
Revised 6/94 


Page 983 


IBM11S1360NN 
IBM11S1360NL 
1M x 36 SODIMM Module 


Pin Description Pinout 


[ASFA [Row arene Sicko 
[GAS CASS [own acess Srote 
[We Fees 


ot pe ps i, Data Input/output 
PQ17, Bape PQ35 Parity Data Input/output 


Tec [Power aaversav) 
a 
[Ne YN Somes 


rs [2 [a ooo] = par] « Joon] w Mes 
pao [i fe_[ 2 [poe] a fooe] 0 foi] Joos 
pape fale [= ml 

pas [wpe _[ a fan [a [ome 


poe [oe fe [= Pee | [om 
pas [ooo [a fe [a fom 


par [a 


oO on On 
N o1 (ov) 


fovea ra fe 


Ordering Information 


2.35” x 1” x .0965” 3.3V 
2.35” x 1” x .0965” 


2.35” x 1” x .0965” 
2.35” x 1" x .0965” 
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Block Diagram 


DQO- DQQ- DQ18- DQ27- 
DQ7PQ8 DQ16 PQI17 DQ25 PQ26 DQ34 PQ35 


AO - A11 
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Truth Table 


ee ee 
; 


Early-Write ae ie Valid Data In 
Fast Page Mode - Read: L 

1st Cycle 

Subsequent Cycles 


1st Cycle 


Valid Data Out 


Valid Data Out 
Valid Data In 


Valid Data In 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


High Impedance 


oe 
prot | oe [rw | co 
pnt ft | rw | co 


High Impedance 


Zi <|Z2i]/- 
H 


Zz 


Vss 
NC 


NC 


1. NC= OPEN, Vgg = GND 
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Soap Torpeaine | aeons | sere | © | 1 
PoverOsspain fos <i te Sd Sw 


0 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


[vn [rputtignvotese | 20 [| — |Varros| aa | — 
[vz [rnputtow venese | 00 | — | oe | os | — 


1. All voltages referenced to Vss. 


pos | v ti 


Capacitance (Ty =0 to +70°C, Vcc = 3.3+ 0.3V or 5.0 + 0.25V) 


PS 0 
OO 
SO 
PO 
a 
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DC Electrical CharacteristicS (T, =0 to +70°C, Voc = 3.3 + 0.3V or 5.0+ 0.25V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = taco min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Viz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tpc = tpc min) 


_ 
i) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 s Vin S$ (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 


(Dour is disabled, 0.0 < Vout s Vcc -10 


lot) 


nd 
rN 
+ 
om 
© 
ad an 
& 


Output High Level 
OH | Output "H" Level Voltage (lour = -5MA @ 2.4V) 


Vv Output Low Level 
OL | Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. loci, lees, loca and Iocg depend on cycle rate. 
2. Iec1; loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iocq, it can be changed once or less when CAS = Vix. 
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AC CharacteristicS (1, =0 to +70°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between V4 and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


[te _ [Radom Acad wie Gwietne ‘110+ ax | reo | vax [we | 
50 


tras RAS Pulse Width 


jm) 


NR |] N 
© 
—_— 
fep) 
A 


—_ ie) —_ —s —_ 


tcas 
tasr 
tRaH 


lasc 


oa 


tcaH 

trop | RAS to CAS Delay Time 

tran |RAS to Column Address Delay Time 
tasH AS Hold Time 


IcsH AS Hold Time 


“oT ho 
oO; © 


tcre |CAS to RAS Precharge Time 
tpze |CAS Delay Time from Diy 


oO 


on 


. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


a a oe 
= mr REREEE 
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Symbol 


twcs 


1. This timing parameter is not applicable to this product, but applies to a related product in this family. 


Read Cycle 


Parameter Units 


a a 
Fiore Tw RE | e 
== 
=" 
ee 
se 
Ts 
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Symbol Notes 


w}tnr 
ao}; © 


G 
on 
NO 
(>) 


—_, —_h, 
aw | w& 
po ; 


tcpp {CAS to Din Delay Time 
Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, topa, taa- 
3. Either tacy or tary must be satisfied for a read cycle. 
4. tog¢e (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


torr 
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1. Access time is determined by the latter of taac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pF. 


Hold Time 


S before RAS Refresh Cycle) 
AS Setup Time 


CAS before RAS Refresh Cycle) 
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1. 4096 refreshes are required every 256ms. 
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Read 
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tras tap 
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Address 
IN 
Lz 
OH — ; ‘ 
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Write Cycle (Early Write) 


RAS 


ress 


IN 


: “4” or i Bs 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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OUT 
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RAS Only Refresh Cycle 


tac 


tap 


RAS 


tcrp 


tapc 


CAS 


Hi-Z 


WE, Dyn are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tcrp 


tapc 


tesr 


CP 


jes 


CH 


twaH 


twre 


Addresses are “H” or “L” 


Note 
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Layout Drawing 
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Features 


e 72-Pin Small Outline Dual-In-Line 
Memory Module 
e Performance: 


30ns 


ene 
ane 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Fast Page Mode Cycle Time 


Description 


The IBM11S2360NN/L are 8MB industry standard 
72-pin 4-byte small outline dual in-line memory mod- 
ules (SODIMM’s). The module is organized as a 
2Mx36 high speed memory array that is intended for 
use in 16, 32 and 64 bit applications. It is manufac- 
tured with 4 1Mx18 TSOP devices, each in a 400mil 
package 


This assembly is intended for use in space con- 
Strained and or low power applications. It utilizes 
12/8 address 16m bit technology to further reduce 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 
compatible 

« Fast Page Mode access cycle 

¢ Refresh Modes: RAS-Only and CBR 

¢ 4096 refresh cycles distributed across 256ms 

¢ 12/8 Addressing (Row/Column) 

¢ Optimized for use in byte-write parity applica- 
tions. 

« Au contacts 


power consumption. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 2Mx32 version 
with 12/8 addressing IBM11S2320NN/L as well as a 
2Mx32 version with 11/10 addressing 
IBM11S2320HN/L 
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Pin Description Pinout 
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oe Data Input/output 
PQ17, cen PQ35 Parity Data Input/output 
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Ordering Information 


2.35” x 1” x .1496”" 
2.35” x 1” x .1496” 


2.35” x 1” x .1496” 
2.35” x 1” x .1496” 
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Block Diagram 


DQO- DaQg- DQ18- DQ27- 
DQ7PQ8 DQI6 PQI7 DQ25 PQ26 DQ34 PQ35 


DQO- DQ9- DQ18- DQ27- 
DQ7PQ8 DQ16 PQI7 DQ25 PQ26 DQ34 PQ35 
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Truth Table 


E. . <Highiimpedanes: Impedance 
Valid Data Out 
Valid Data In 


Valid Data Out 
Valid Data Out 


Valid Data In 
Valid Data In 
High Impedance 
High Impedance 


1. NC= OPEN, Vsg = GND 
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Input Voltage 


palace 
PoverDaeeain | es] wf 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


Supply Voltage 


Input High Voltage 
Input Low Voltage 


1. All voltages referenced to Vss. 


Parity Output Capacitance (PQ8, PQ17, PQ26, PQ35) 
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DC Electrical Characteristics (T, =0 to +70°C, Voc = 3.3 + 0.3V or 5.0+ 0.25V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


3 
> 


jae 
i=) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS >Vi4) 


= 
> 


~s 
~ 
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RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


3 
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Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 


3 
> 


Oo 


=) 


(RAS = V,_, CAS, Address Cycling: tpc = tpc min) 


—_ 
Oo 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 
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Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
(Dout is disabled, 0.0 < Vout < Vcc) 
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Output High Level 
OH —_- {Output "H" Level Voltage (lour = -5mA @ 2.4V) 


-10 +10 
2.4 


Output Low Level 
OL —_- | Output "L" Level Voltage (loyr = +4.2mA @ 0.4V) 
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1. loc, loca, loc4 and Iccg depend on cycle rate. 
2. loci; loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V),. In the case of Iccy, it can be changed once or less when CAS = Vix. 
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AC Characteristics (T, =0 to +70°C, Vcc = 5 + 0.25V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


RC 30 


tap RAS Precharge Time 


tcp CAS Precharge Time 


—s 
oO} oO 


tras 


tcas |CAS Pulse Width 


io) 


tasr Row Address Setup Time 


tray |Row Address Hold Time 


_ 
oO 


tasc |Column Address Setup Time 

tcay {Column Address Hold Time 

taco |RASto CAS Delay Time 

RAS to Column Address Delay Time 
Hold Time 


Hold Time 
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o>) © 


trsy 


all 3 
Mi} a 
fo) 


IcsH 
terp to RAS Precharge Time 
tozc |CAS Delay Time from Diy 


Ww 


on 


tr Transition Time (Rise and Fall) 


Column Address Hold Time Referenced to RAS 


a 
oe 
Ll 
fae 
2 
Ee 
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. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Parameter 


ie ConmanaPuewan «dts | | ef 
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Symbol 


twcr {Write Command Hold Time Referenced to RAS 
Data Hold Time Referenced to RAS 
tos Din Setup Time 


Din Hold Time 


Parameter Notes 


-70 
Units 
| Min | Max 


pesos Tinetomaatoss «YC 
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132 


tracy |Read Command Hold Time to CAS ee 
tany [Read Command Hold Time to RAS 5 poe | 
tra. |Column Address to RAS Lead Time | 30 | — | 
tcaL |Column Address to CAS Lead Time es ea 
teLz {CAS to Output in Low-Z | o | — | 


tou Output Data Hold Time 
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Nh 
oO 


tcpp 


i 

> 
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torr [Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 
2. Access time is determined by the latter of trac, tcac, tcpa, taa- 

3. Either tacy or taay must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 
a 

[we [Fast PageMode Gyeloine | 0 | — | oe | — [om | 
[ease [Fast Page Mode RASPuse wien «| 60 | 00x | 70 | 100K | mm | | 
[term [AASHoWTinetomeRSrrenage «| as | — | © | — | = | | 
[com [Access Time irom OAS Precharge | — | os | — | a | ne | 12 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


Refresh Cycle 


Parameter 


WE Setup Time 
(CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


1. 4096 refreshes are required every 256ms. 
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Write Cycle (Early Write) 


tras tap 


1H — 


RAS 
A 
Address 
IN Valid Data In ee 
OH— 
OUT . 
OL— 
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Fast Page Mode Read Cycle 


trasp 


toprH 


: “14” or ss Oe 
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Fast Page Mode Write Cycle 


trp 


trasp 
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RAS Only Refresh Cycle 
Vin = 
Vit _ 


tras 


tapc 


RP 


A 
ress 
OH 
OL — 
‘ “HY” or “” 
Note: WE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 
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tap 


tras 


RPC 
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Addresses are “H” or “L” 


Note 
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Features 


e 72-Pin Small Outline Dual-In-Line 
Memory Module 
« Performance: 


RIE 
one [Fone 
cac|CAS Access Time 15ns | 20 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S4360BN/L are 16MB 72-pin 4-byte small 
outline dual in-line memory modules (SODIMM’s). 
The module is organized as a 4Mx36 high speed 
memory array that is intended for use in 16, 32 and 
64 bit applications. It is manufactured with 8 4Mx4 
and 4 4Mx1 TSOP devices each in a 300mil pack- 
age. Each bit is uniquely addressed via 22 address 
bits. This assembly is intended for use in space con- 
strained and or low power applications. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 4Mx32 version 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 

compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only, CBR 

2048 refresh cycles distributed across 256ms 

11/11 (Redundant Addressing) Addressing 

(Row/Column) 

¢ Optimized for use in byte-write parity applica- 
tions. 

« Au contacts 


with 12/10 addressing IBM11S4320CN/L as well as 
the 4Mx36 version with 12/11 addressing 
IBM11S4360DN/L. 


(Front) 1 
(Back) 2 
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Pin Description Pinout 
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Ordering Information : 


2.35” x 1.25" x 1496” 


2.35” x 1.25” x .1496” 


2.35” x 1.25” x .1496” 5.0V 
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Block Diagram 


WE 
CASO 
RASO 


CAS1 
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Truth Table 
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Fast Page Mode - Read: 


Subsequent Cycles Cycles 


ae 8 
Fast Page Mode - Write: 
eee eet 
PNA 
| Row | 
PX 


Valid Data Out 


Valid Data In 


umeeqwon Guest ef 
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Presence Detect 


Valid Data In 
High Impedance 


High Impedance 
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1. NC= OPEN, Vgg = GND 
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Absolute Maximum Ratings 


Parameter es Units Notes 
5.0 Volt 


Voc Power Supply Voltage -1.0 to + 7.0 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


CO 
vito Voge os fe 


1. All voltages referenced to Vss. 


07H4029 Page 1019 
MMDJ11DSU-00 
Revised 6/94 


IBM11S4360BN 
IBM11S4360BL 
4M x 36 SODIMM Module | Preliminary 


DC Electrical CharacteristicS (T, =0 to +70°C, Vcc = 5.0+ 0.25V) 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =V\y: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vit. CAS, Address Cycling: tpc =tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vgc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


> 
wo 


ro) 
nd ar i) 
oN vo) 


= = 


> 


Input Leakage Current 
Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V)) 


All Other Pins Not Under Test = OV Alloth-} 406 


Output Leakage Current 


(Dour is disabled, 0.0< Vout BS Voc) 0 


Vv Output High Level . 
OH {Output "H" Level Voltage (lout = -5MA @ 2.4V) 


Vv Output Low Level 
oe Output "L" Level Voltage (lout = +4.2mA @ 0.4V) 


1. Ioc1, lecs; loca and Iecg depend on cycle rate. 
2. Icc1, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj. In the case of Iccq, it can be changed once or less when CAS = Vy. 


: 0) 
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AC CharacteristicS (1, =0 to +70°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


[Fen Reeder ae Tine 
fe 
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. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 
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Parameter 
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TTS end 
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Max 


Column Address to GAS Lead Time 0 
CAS to Output in Low-Z 


| ton | Output Data Hold Time 3 
GAS to Diy Delay Time 15 
Output Buffer Turn-off Delay 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, taa- 

3. Either tacy or taay must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pF. 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


Hold Time 


AS before RAS Refresh Cycle) 


1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 
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tap 
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Fast Page Mode Read Cycle 


tap 


taasp 


tcoprH 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 
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Features 


¢ 72-Pin Smal! Outline Dual-In-Line 
Memory Module 
« Performance: 


leer face 


¢ High Performance CMOS process 
¢ Single 3.3, + 0.3V or 5.0, + 0.25V Power Supply 
¢ Low active current consumption 


Description 


The IBM11S4360DN/L are 16MB 72-pin 4-byte 
small outline dual in-line memory modules 
(SODIMM’s). The module is organized as a 4Mx36 
high speed memory array that is intended for use in 
16, 32 and 64 bit applications. It is manufactured 
with 8 4Mx4 and 4 4Mx1 TSOP devices each ina 
300mil package. Each bit is uniquely addressed via 
22 address bits. The x4 Drams require 12 ROW/10 
Column addresses and the x1 Drams require 11 
ROW/11 COLUMN addresses. The highest order 
ROW addresses must be sent as the highest order 
COLUMN adaress to satisfy both DRAM require- 
ments. This assembly is intended for use in space 


Card Outline 


¢ All inputs & outputs are TTL & CMOS 

compatible 

Fast Page Mode access cycle 

Refresh Modes: RAS-Only and CBR 

4096 refresh cycles distributed across 256ms 

12/11 (Redundant Addressing) Addressing 

(Row/Column) 

¢ Optimized for use in byte-write parity applica- 
tions. 

¢ Au contacts 


constrained and or low power applications. 


The IBM 72-Pin SODIMMs provide a high perfor- 
mance, flexible 4-byte interface in a 2.35” long foot- 
print. Related products include the 4Mx32 version 
with 11/10 addressing IBM11S4320HN/L as well as 
the 4Mx32 version with 12/10 addressing 
IBM11S4320CN/L. 
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Pin Description 
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CAS3 
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Truth Table 


Subsequent Cycles 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


Presence Detect 


PD7 NC 
1. NC= OPEN, Vsg = GND 
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Power Supply Voltage -0.5 to + 4.6 V 
Input Voltage -0.7 to min (Vcc + 0.5) |-0.5 to min (Vcc + 0.5, 7.0) V 
5) 


bed 
PowerDaspaion +f —osSSSYSStSCdS wd 
Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


Recommended DC Operating Conditions (T, =0 to 70°C) 


SC 


Max 


| Max | Un 
6.0 
wn [onan vege | 20 | — [veros] ee | — |verosf v [1 
| Mu __|inputLowVottage | 0.0 | — | o8 | os | — | o8 | v | 1 _ 


1. All voltages referenced to Vss. 


Capacitance (Ty =0 to +70°C, Vcc = 3.3+ 0.3V or 5.0 + 0.25V) 


Input Capacitance (A0-A9) 
Input Capacitance (RAS) 
Cig Input Capacitance (CAS) 


Cro1 Output Capacitance (DQ0-DQ34) 


Se a ae ES PA ES I DETER EE TT IEE IEF TY EE I DE I DE EEE EE EE ET LEEDS BE EE LE LE LIA ED 
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DC Electrical CharacteristicS (1, =0 to +70°C, Vcc = 3.3 + 0.3V or 5.0+ 0.25V) 


Operating Current 
lcci | |Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min). 


Standby Current (TTL) 
loce Power Supply Standby Current 
(RAS = CAS 2>Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: tro = tac min) 


3 
> 


BE 
>) 


3 
> 
. =e 


> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V_, CAS, Address Cycling: tpc = tec min) 


> 


‘ t 
| | 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


ie) 
nm 
ro) 
3 
> 
w 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V 

All Other Pins Not Under Test = OV 


= 
> 


+12 -120 


ish 
w 
Oo 


© 
= 
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Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
Output "H" Level Voltage (lour = -5mMA @ 2.4V) 


+ 
as 
© 


& (o>) j=) 
S no 
= £ 
nm 
< 3 3 3 


Output Low Level 
Output "L" Level Voltage (lour = +4.2mA @ 0.4V) 


1. loci, locs, loca and Iccg depend on cycle rate. 
2. |oc1, locg depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V;,. In the case of Iccy, it can be changed once or less when CAS = Vj). 
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AC Characteristics (T, = 0 to +70°C, Voc = 5+ 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 


3. AC measurements assume ty; = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


tac 
tcp 


a 


130 128K 


Random Read or Write Cycle Time 


AS Precharge Time 


i 
5 
i) 


CAS Precharge Time 


FAS Pc Wi Teo | ex 
Row Address Setup Time aor 2 
tasc |Column Address Setup Time ee | 


Lio 
Lo 
pated 
[taco _|RIAS to GAS Delay T 
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tras 16K 


tcas 


tasr 
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ele |3 
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192) 
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|| 5 
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o 
3 
2) 
> 
7) 
oO 
@ 
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a 
3 
O 


AS to Column Address Delay Time 
AS Hold Time 
BS Hold Time | eo | — | 
AS to RAS Precharge Time ee 
CAS Delay Time from Din | o | — | 
Transition Time (Rise and Fall 
es Column Address Hold Time Referenced to RAS = a 


1. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
2. Operation within the taap (max) limit ensures that taac (max) can be met. taap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but applies to a related product in this family. 
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Write Cycle 


Parameter Min] 


: 
15 
15 


Symbol 


DateTime dt 


= 
Ts 
=< 
<2 
<—* 
ee 
x" 


Max 


= 
fh 


thac |Access Time from RAS 
tcac Access Time from CAS . 


_— 
PO 
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Ss 
aw] & 
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a 
a TTS oR 
Red conmendiaéTine eS «dts 
=" 
=a 
se 
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ee 


tore |Output Buffer Turn-off Delay 


tra. [Column Address to RAS Lead Time 
-Z 


30 
30 
3 
15 


_ ab. 
oO on 


1. Measured with the specified current load and 100pF. 

2. Access time is determined by the latter of trac, tcac, tcpa, tan. 

3. Either tacy or tray must be satisfied for a read cycle. 

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of taac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pF. 


AS Setup Time 
AS before RAS Refresh Cycle) 


WE Setup Time 


AS before RAS Refresh Cycle) 
Hold Time 


S before RAS Refresh Cycle) 


1. 4096 refreshes are required every 256ms. 
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aif 


Read 


tras trp 


LZ 


Von— ; ’ 
Dour Hi-Z Valid Data Out Hi-Z __ 
VoL — 
trac : 
or i es 
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Write Cycle (Early Write) 


tac 


tap 


thas 


Hi-Z 
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Fast Page Mode Read Cycle 


Address 


IN 


Dour 


. “LH” or a 
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Fast Page Mode Write Cycle 


trasp 


IH— 


Address 


iN 


Dour 


: “LY” or a 
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RAS Only Refresh Cycle 


tras trp 


tapc tcrp 


ress 
OH 
Dour a aS a OU ae 
OL 
. “H” or sy es 
Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


trp 


tras 


RPC 


tcrp 


tapc 


tcsr 


cP 


om 


CH 


twrH 


twrP 


Addresses are “H” or “L” 


Note 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. ““—7=i=* 
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IC DRAM Cards 


IBM11J1320BL 


1M x 32 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0, + 0.25V Power Supply 

+ Performance: - All inputs buffered except RAS and DATA inputs 

¢ Multiple RAS inputs for x16 or x32 selectability 

¢ 10/10 Addressing (Row/Column) 

« Optional Fast Page Mode access cycle —_- 

« Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 1024 refresh cycles distributed across 128ms 

¢ Polarized Connector 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 

The IBM11J1320BL is a 4MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 1M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 8 1Mx4 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include mum device protection in portable applications. The 
all buffer, net and skew delays, which allow the sys- __ related 1M x 36 versions of these ICDRAM cards is 
tem designer to work with a simpler interface. The IBM11J1360BLA. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 
#88 
#44 
vy 
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J © 
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< 
#1 
PIN #45 
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Pin Description Pinout 


RASO, RAS2_=—«| Row Address Strobe 
CASO -CAS3 {Column Address Strobe 


Read/write Input 
AO - A9 Address Inputs 
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1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


| PartNumber | Organization __| Speed | Notes 


For 80ns applications use this 7Ons Part Number. 
IBM11J1320BLA-70 1M x 32 70ns 


Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 


CAS 3 


RAS 2 
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CAS 1 


A0-A09 
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1M x 32 5.0V IC DRAM Card 


Truth Table 


Valid Data Out 
Valid Data In 


Valid Data Out 


H->L N/A Col Valid Data Out 


Subsequent Cycles 
Fast Page Mode - Write: 
1st Cycle 

Subsequent Cycles 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


Valid Data In 


HL N/A Col Valid Data In 
High Impedance 
High Impedance 


ze 
t 

e 
@) 
2 


PD1 (PD1 - IPD1(PD1-PD4:Addressing/DramType) = = Addressing/Dram Type) Vss 


PD5 ( Number of Banks/Organization) NC 
PD6 ( = lle adcdaenaieae een taaane: Ss 


PD8 (Refresh Se 
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1M x 32 5.0V IC DRAM Card 


[voc [PowerSumpivWoinge ——S=S*dtSSCS*~C‘ weed 

pu Vote Reaven Sena) ~~ Meeros Od 
[Wear ouervouse ——SSCi’SSC ww 
| 
Ce 
ww 


Symbol 
1 


| Po fPowerDissipaon | 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 
. Maximum power occurs when all banks are active. 


1,2 


- 


Input High Voltage (RAS & DATA) 
Input High Voltage (Redriven Signals) 


| Gu [imputCepacitanon (ad-AB) tm 
| G2 [input Capacitance RAS) 
| Ge |inpur Capacitance AS) Ltr 
Rees) 
oe 


Output Capacitance (DQ0~DQ34) 
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1M x 32 5.0V IC DRAM Card 


DC Electrical Characteristics 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj4) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = ee min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < s Vit, WE > 2 Vin» taas S S 1pSec, tac = 125uSec) 


> 
W 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vin $ (Vcc < 6.0V)) 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
O(l) (Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
Output "H" Level Voltage (lout = -2mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lout = +2mA @ 0.4V) 


1. loc, loca, loca and Iccg depend on cycle rate. 


> 
oO 
s) 


{i 


(Ta = 0 to +55°C, Voc = 5.0 + 0.25V) 
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2. Ioci, Icca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Ica, it can be changed once or less when CAS = Vi 


4. Refresh current is specified for the X32 configuration using One Bank 
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1M x 32 5.0V IC DRAM Card 


AC Characteristics (1, = 0 to +55°C, Voc = 5.0 + 0.25V) 


1. Viy (min) and V\, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
VIL. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10ns (CAS, WE) or 11ns (Address) maximum delay, 
no pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 
—s 
R 


Tw [ERSPueowan SSCS | 
ON a 
ON 
cs 
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no [FAS Coun Asene beastie —SSSCSC~idCS 
a a 
ON a 
Tw [ORS AS Prawn ——SSCSCSC~C~iC 
ON So 
in [Cote ess Ho Tine Rewercas SSC 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcags for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 19ns plus a minimum toy of 
2ns would result in turning data out of the card at 21ns (7ns before max tcc of 28ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if taop is 
greater than the specified tacp (max) limit, then access time is controlled by tcc. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


ice [We ConnansSeuptie 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 
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Read Cycle 
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. Access time is determined by the later of trac, tcac, taa OF tcp, 
. Measured with two TTL loads and 100pF. 

. Either tacy or tag must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. lore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Units Notes 
10K 


Parameter 


| Min | 
PS 0 
i ae 
[rm [RAS Hoa Tne tom ORSPrctege ———SSCSCSC~C~—~‘“dC@ Pm 
co) 


Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pf. 


CAS Hold Time 
(CAS before RAS Refresh Cycle 


; 13 
CAS ) 
CAS Setup Time 20 
CSR —_1(CAS before RAS Refresh Cycle) 
; WE Setup Time _ 20 
WARP AS before RAS Refresh Cycle) 


E Hold Time 
CAS before RAS Refresh Cycle) 


1. 1024 refreshes are required every 128ms. 
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IBM11J1320BL 


1M x 32 5.0V IC DRAM Card 


Write Cycle (Early Write) 


tras tap 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


tap 
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RAS Only Refresh Cycle 
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CAS Before RAS Refresh Cycle 
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Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. ““ A=t=* 


Page 1064 _ 64G1719 
MMDI26DSU-00 
Revised 6/94 


IBM11J1320BN 


1M x 32 3.3V IC DRAM Card 


Features 


+ Industry Standard 88Pin IC DRAM Card - Single 3.3 + 0.3V Power Supply 
¢ Performance: 


All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 
10/10 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 1024 refresh cycles distributed across 128ms 

¢ Polarized Connector 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 

The IBM11J1320BN is a 4MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 1M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 8 1Mx4 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include | mum device protection in portable applications. Cau- 
all buffer, net and skew delays, which allow the sys- tion must be used to prevent insertion into a 5.0V 
tem designer to work with a simpler interface. The application. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 
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Pin Description Pinout 
Row Address Strobe 


DQO-7, 9-16, 
18-25, 27-34 Data Input/output 


Power (+3.3V) 


a) 2 |e 

Oo Oo Oo 
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wo — oO 


zi 2 


BS) 


Ordering Information 


Part Number |___ Organization __| Speed | Notes 


For 80ns applications use this 70ns Part Number. 
IBM11J1320BNA-70 1M x 32 70ns Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 
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Truth Table 


fed S| Row [cok [Vata oor 
ewe SST | ft ow [cleat 


Fast Page Mode - Read: 
ist Cycle | Hf Row | co Sees te 
H Col Valid Data Out 


Valid Data In 
N/A Col 


Valid Data In 


Subsequent Cycles 


Fast Page Mode - Write: 
1st Cycle 


Subsequent Cycles 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 


ere 
Cake 
per 
a 


HL 
H>L 
H->L 
HL 
H 
L 


High Impedance 


Presence Detect 


aera nae a a ec es ee ec 70 
PD3 Vss 
PD4 Vss 


>) 


PD5 ( Number of Banks/Organization) 
PD6 ( Speed) 

7 

PD8 (Refresh Type) 


1. NC= OPEN, Vss = GND 


= 
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a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


\,, _ (lnputHigh Voltage (RAS & DATA) 
IH 
Input High Voltage (Redriven Signals) , 


“ Input Low Voltage (RAS & DATA) 
IL 
Input Low Voltage (Redriven Signals) 


1. All voltages referenced to Vss. 


Capacitance (Ta = 0 to +55°C, Vcc = 3.3 + 0.3V) 


Ci; Input Capacitance (A0~A9) a i a are 
[ee [put capaciace AH SSCSC~—~CS*~Ss~‘ SP 
| Ce finputCapacitance (GAS) 
| Sw |inputapaciance WE) | mT 
| Co output Capacitance (Dao~basa) LT | 
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DC Electrical Characteristics (T, =0 to +55°C, Vcc = 3.3 + 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vj1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Viy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = trac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2 Vin, tras S$ 1pSec, tac = 125ySec) 


Input Leakage Current 

Input Leakage Current, any input 
Ke (0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
Ott) (Dour is disabled, 0.0 < Vout < Vcc) 

Output High Level 

H [Output "H" Level Voltage (lour = -2mA @ 2.4V) 


ce) 


Output Low Level 
. Output "L" Level Voltage (lou; = +2mA @ 0.4V) 


1. Ioc1, loc, loca and Ic¢cg depend on cycle rate. 


i) nm 
aS (>) 
= = 3 3 3 


3 
> 


' 
Oo 


> 


I ae. NS pos 
Oo {oO 


ie) 
oO 


2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = Vj,. In the case of Icca, it can be changed once or less when CAS = Viy 


4. Refresh current is specified for the X32 configuration using One Bank 
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AC CharacteristicS (Ta =0 to +55°C, Vcc = 3.3 + 0.3V) 


1. Vix (min) and V;, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 GAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: ins minimum, 4ns (CAS, WE) or 5ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specification of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


ine Random ead Wie oe me 
a 
a 


== Column Address Hold Time Referenced to RAS 
Se. a Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcag for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 20ns plus a minimum toy of 
ins would result in turning data out of the card at 21ns (3ns before max tcac of 24ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tan. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


io) 
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Write Cycle 
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Symbol Notes 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 
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. Access time is determined by the later of trac, tcac, taa OF topa. 

. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Parameter 


Cae we 
Fea PagetowsGeetimeSCSCS~C~S~S~SY 
[cms | RASHod Tne ron OAS Presse ——SSSCSCS~C 
a 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


tec 


Units Notes 


t CAS Hold Time 

CHR _|(CAS before RAS Refresh Cycle) 

t CAS Setup Time_ 4 
CSR 1(CAS before RAS Refresh Cycle) 
WE Setup Time_ 2 
WRP (CAS before RAS Refresh Cycle) 


; WE Hold Time 
WRH (CAS before RAS Refresh Cycle) 
1. 1024 refreshes are required every 128ms. 


eo! 
p-|[=| 
s-~[e={ 
ee 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


jeu 

om 

oO 
ht 


tap 


S 
o 


et 
et 
XS 
ef 
iS 
ot 


trasp 


‘ate! 
ratasenes ane: 
PRR 

at tat 


aaa 


Page 1077 


64G1630 


MMDI12DSU-00 
Revised 6/94 


IBM11J1320BN 


1M x 32 3.3V IC DRAM Card © 


RAS Only Refresh Cycle 
tac 
tras tap 
Vin 
Vir — 


tapc tg RP 


> “H” or “L” 


Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tapc 


tosr 


cP 
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twrH 


twrp 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 
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2M x 32 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 

* Performance: All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 
10/10 Addressing (Row/Column) 

Optional Fast Page Mode access cycle —__ 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 1024 refresh cycles distributed across 128ms 

¢ Polarized Connector 


-70 


trac |] RAS Access Time 
GAS Access Time 
) 


aa |Access Time From Address | 46ns | 
trac {Cycle Time 130 
Fast Page Mode Cycle Time 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 


The IBM11J2320BL is a 8MB industry standard the memory may be utilized as two banks, each hav- 
88-pin IC DRAM card. It is organized as a 2M x 32 ing four unique bytes. The x16 configuration may be 
high speed memory array. It is built using 16 - 1Mx4 utilized as four banks each having two unique bytes. 


devices and is compatible to the JEDEC/PCM- Only one bank is activated by each RAS, leaving the 
CIA/JEIDA 88-pin standard. Improved system per- other banks in standby mode, thus saving power. All 
formance is provided by the on-card buffering of IBM IC DRAM cards are packaged in a rugged metal 


selected input signals. The specified timings include case for maximum device protection in portable 
all buffer, net and skew delays, which allow the sys- applications. The related 2M x 36 version of this 
tem designer to work with a simpler interface. The ICDRAM card is IBM11J2360BLA 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 


# 


oo 


8 
#44 


WOLLOd 
dOL 


PIN #45 
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Pin Description Pinout 


RASO-RAS3 {Row Address Strobe 
CASO -CAS3 = |Column Address Strobe 
we 


Read/write Input 
AO - A9 Address Inputs 


ee 


a 


22 


2) 
> 
ie) 
i) 


1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM11J2320BLA-70 2M x 32 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 
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Truth Table 


; —— =o a Row Column 
X High Impedance 


Col Valid Data Out 


| Row | 
Early-Write | Row Col Valid Data In 


Fast Page Mode - Read: | 
{st Cycle HL Col Valid Data Out 
eos Hol Valid Data Out 


All DQ bits 


mia 
| 
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ox 
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Fast Page Mode - Write: 
ist Cycle H->L | Row Col Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 


High Impedance 


Presence Detect 


: 
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<= 
n 
m 


PD1i (PD1 - PD4: Addressing/Dram Type) 
D2 
PD3 Vss 


Uv 


| 
QO 


Vss 
PD5 ( Number of Banks/Organization) Vss 
) 
D7 
PD8 (Refresh Type) 


1. NC= OPEN, Vsg = GND | 
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Absolute Maximum Ratings 


E 
z 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 
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DC Electrical Characteristics (1, = 0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjy1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: tac =trc min) 


= 
> 


a 
> 
BE 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = V¢¢ - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


w 
he) 
ie: 
> 
iS 
wo 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE > Vin, tras S 1pSec, tac = 125p:Sec) 


Input Leakage Current 

| Input Leakage Current, any input 
an (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
OL) (Dour is disabled, 0.0 < Vout < Voc) 


Output High Level 
Output "H" Level Voltage (loyuy = -2mA @ 2.4V) 


— 
2 


OH 


Output Low Level 
Output "L" Level Voltage (lout = +2mA @ 0.4V) 


& 
> 
ie 


1. loc, loca, loca and Iocg depend on cycle rate. 

2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of I¢c4, it can be changed once or less when CAS = Vi; 
4. Refresh current is specified for the X32 configuration using One Bank 
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2M x 32 5.0V IC DRAM Card 


AC Characteristics (T, = 0 to +55°C, Vec = 5.0 + 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj; and 
Viv. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 3: 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10ns (CAS, WE) or 11ns (Address) maximum delay, 


no pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 
4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


<5 1 co me 
oe 
= 


1. The minimum tcag requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tc Ac of 29ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 
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1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


= EE Re 9 
teac_[Access Time trom@AS 
m [Access Timetrom Address |e 
tacs_|Read Command SewpTime 0 Te 
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Symbol 


. Access time is determined by the later of trac, tcac, taa OF tcpa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 
. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of taac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pf. 


AS Hold Time 
CAS before RAS Refresh Cycle) 


S Setup Time 
CAS before RAS Refresh Cycle) 


etup Time 
CAS before RAS Refresh Cycle) 


old Time 


S before RAS Refresh Cycle) 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 


Address 


: “4” or a 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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WE, Dy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 
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Features 


¢ Industry Standard 88Pin IC DRAM Card 
e« Performance: 


Single 3.3V, + 0.3V Power Supply 

All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 
10/10 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 1024 refresh cycles distributed across 128ms 

¢ Polarized Connector 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 

The IBM11J2320BN is a 8MB industry standard the memory may be utilized as two banks, each hav- 
88-pin IC DRAM card. It is organized as a 2M x 32 ing four unique bytes. The x16 configuration may be 
high speed memory array. It is built using 16 1Mx4 utilized as four banks each having two unique bytes. 
devices and is compatible to the JEDEC/PCM- Only one bank is activated by each RAS, leaving the 
CIA/JEIDA 88-pin standard. Improved system per- other banks in standby mode, thus saving power. All 
formance is provided by the on-card buffering of IBM IC DRAM cards are packaged in a rugged metal 


selected input signals. The specified timings include case for maximum device protection in portable 
all buffer, net and skew delays, which allow the sys- | applications. Caution must be used to prevent 
tem designer to work with a simpler interface. The insertion into a 5.0V application. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 
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Pin Description Pinout 


RASO-RAS3 jRow Address Strobe 
CASO - CAS3 {Column Address Strobe 


ReadMrite Input 
AO - A9 Address Inputs 
oe Data Input/output 
[Vez [Power eau 


1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


For 80ns applications use this 70ns Part Number. 
IBM 1 1J2320BNA-70 2M x 32 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 
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Truth Table 


fst || Pw | col | Voter 


Fast Page Mode - Read: 


Subsequent Cycles 


Valid Data Out 


Valid Data Out 


Fast Page Mode - Write: 


ist Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
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H High Impedance 


Presence Detect 
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Oo 


PD1 (PD1 - PD4: Addressing/Dram Type) Vgs 


| 
O 


PD3 Vss 
rere: Vss 
PD5 ( Number of Banks/Organization) Ves 
PD6 ( Speed) Vss 


PD7 
PD8 (Refresh Type) 


1. NC= OPEN, Vgg = GND 


2) Z 
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2M x 32 3.3V IC DRAM Card 


a 


. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

. Maximum power occurs when all banks are active. 


2 
Input High Voltage (RAS & DATA) | 20 | — [Voros{ vi [ 4 | 
Input High Voltage LBtlile — | 20 | — | Vo | vi [4 | 


|, [neuttowvotace @ASapaTa ——SSSSC«dT (os | ~— [ o8 | v | 1 
. Input Low Voltage noon Signals) a = ea ea 


1. All voltages referenced to Vss. 


Capacitance (Ta, = 0 to +55°C, Voc = 3.3 + 0.3V) 


Fe 
PO 
a 
YO 
SC 


| io __|Outourcapacitance (Dao-Dasa) | eT 
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DC Electrical Characteristics (T, =0 to +55°C, Vcc = 3.3+ 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjx) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: tro = trac min) 


Oo 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tao min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vi. WE 2 Vin, tras S$ 1pSec, tac = 125uSec) 


_ 
PO 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(l) (Dour is disabled, 0.0 < Vout < Vcc) 


Vv Output High Level 
OH {Output "H" Level Voltage (lour = -2mA @ 2.4V) 


Vv Output Low Level 
Ol _ Output "L” Level Voltage (lout = +2mA @ 0.4V) 


1. Ioc1, loca, loca and Iocg depend on cycle rate. 

2. Icc1, lcc4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vi,. In the case of Ioca, it can be changed once or less when CAS = Vi, 
4. Refresh current is specified for the X32 configuration using One Bank 


ed 
bh 
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AC Characteristics (T, =0 to +55°C, Voc = 3.3 0.3V) 

1. Vit (min) and Vj. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj} and 
ViL- 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. Se 

3. The specified timings include buffer, loading and skew delays:ins minimum, 4ns (CAS, WE) or 5ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters 


) 
: 
saibe —— | Min | Max _| 
Max 


[tec _[RandomRead or Write Cycle Time TT os 

Jie [RASPrechargeTime 0 te 

| ter_|CASPrechargetime tT te 
70 10K 


RAS Pulse Width 
CAS Pulse Width 


tras 
tcas 
tasn | Row Address Setup Time 
tray |Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
RAS to CAS Delay Time 


RAS to Column Address Delay Time 


tasc 
tcaH 


taco 


_, —_— as NO 


[) 
i>) 


tas |RAS Hold Time 
tosy CAS Hold Time 


S to RAS Precharge Time 


AS Delay Time from Din 


tcrp 


tpozc 


tar Column Address Hold Time Referenced to RAS 


> 


on 


=> ine) 


tr Transition Time (Rise and Fall) 


1. The minimum tcags requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 20ns plus a minimuM toy of 
2ns would result in turning data out of the card at 21ns (3ns before max tcac of 24ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


ines [Wie canmendSauptme | 
Tor [Wie conmanatoatine —SSCSCSC—~‘“—s~Cs‘irS | 
ie Command Pucewam id 
x 

<a se 

— 


tour Data Hold Time Referenced to RAS 


tou Din Hold Time 19 
1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


NO ] fe 


. Access time is determined by the later of trac, tcac, taa OF topa. 

. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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-70 
Symbol Parameter 
eer 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


Units Notes 


, CAS Hold Time __ 
CHR (CAS before RAS Refresh Cycle) 
; CAS Setup Time_ 2 
CSR —_1(CAS before RAS Refresh Cycle) 
WE Setup Time_ be 
(CAS before RAS Refresh Cycle) 


; WE Hold Time 
WRH (CAS before RAS Refresh Cycle) 
1. 1024 refreshes are required every 128ms. 


oe ae 
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Read 
tac 
tras trp 
1H — 
Address 
IN 
OH — ; : 
a : Valid Data Out IZ _ 
OL — 
trac 7 
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Write Cycle (Early Write) 


tre 


tap 


tras 
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IBM11J2320BN 
Fast Page Mode Read Cycle 


2M x 32 3.3V IC DRAM Card 
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Fast Page Mode Write Cycle 


trasp 


Address 


IN 


OUT 


“Ld i] or a 
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RAS Only Refresh Cycle 


tras 


tapc 


RP 


ress 
VoH_ 
Dour I- SS ee eT 
Vor 
: “4” or ee 
Note: WE, Din are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tcrp 


trec 


tcsr 


CP 


eq 
= 
Oo 


tweH 


twap 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


1.69 
TYP. 


NOTE: All dimensions are typical unless otherwise stated. ae 


8188983 
MMDI11DSU-01 
Revised 6/94 


Page 1112 


= IBM11J2320HL 


2M x 32 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


a: fF .7 Multiple RAS inputs for x16 or x32 selectability 
= 11/10 Addressing (Row/Column) 
trac 70ns Optional Fast Page Mode access cycle 


Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 2048 refresh cycles distributed across 256ms 
¢ Polarized Connector 


¢ Industry Standard DRAM functions & timings 
« High Performance CMOS process 


Description 

The IBM11J2320HL is a 8MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 2M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 4- 2Mx8 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include | mum device protection in portable applications. 
all buffer, net and skew delays, which allow the sys- 

tem designer to work with a simpler interface. The 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 
6 IC DRAM 
=| 
ik CARD 
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Pin Description Pinout 
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ReadMrite Input 
AO - Ai0 Address Inputs 
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Ordering Information 


Part Number 


IBM1 1J2320HLA-70 2M x 32 


For 80ns applications use this 70ns Part Number. 
Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 


CAS 3 


CAS 1 
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Truth Table 


Row Column 


CS 
NL A SSC a 
a 


Early-Write Valid | ValidDatain | In 


Cam | a |e 


Valid Data Out 


Fast Page Mode - Read: 
1st Cycle 


Subsequent Cycles 


ist Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


GAS-Before-RAS Refresh 


High Impedance 
High Impedance 


ae 


am 
wy) 
2 
vu 
9 
Ke) 
© 
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ee 
aS StS 
a ae 
row [A 
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Presence Detect 


PD1 (PD1 - PD4: Addressing/Dram Type 


= 
©) 


z ' 


Vss 
Vss 
PD5 ( Number of Banks/Organization) 
PD6 ( Speed) Vss 


Zz Zz 


Zz 
oO 


PD8 (Refresh Type) 


a°) 
J 


1. NC= OPEN, Vsg = GND 
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2M x 32 5.0V IC DRAM Card 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Input High Voltage (RAS & DATA) 
Input High Voltage lie Signals) 


ce 
Og 


1. All voltages referenced to Vss. 


Capacitance (Ta, = 0 to +55°C, Voc = 5.0 + 0.25V) 


| symbol | Parameter, =| Max | Units | Notes 
PO 
0 
[en fps capactnce HS) ———SSCSC~—~—CS*SCS~S 
PR 
[Ge foun cepactarce ocooasy —SSSC—~iC 
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DC Electrical CharacteristicS (T, =0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjx) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vjx: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vgc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2 Vin, tras S$ 1pSec, tac = 125pSec) 


¢3) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


> 
S) 
S) 


a 
m 
De) 
os) 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


no 
) 


Output High Level 
Output "H" Level Voltage (lour = -2mA @ 2.4V) 


Output Low Level 
t —_ JOutput "L" Level Voltage (loyr = +2mA @ 0.4V) 


Nm 
iN 


1. loci, lecs, loca and Iccg depend on cycle rate. 

2. loci, loc4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vi. In the case of Iccq, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for the X32 configuration using One Bank 


ee nn et ee pe a a a Od 
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AC Characteristics (Tp = 0 to +55°C, Voc = 5.0 + 0.25V) 


1. Vi (min) and Vi. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10ns (CAS, WE) or 11ns (Address) maximum delay, 
no pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 


4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter Units 


al 
al 
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A 
AS Precharge Time 


AS Pulse Width 
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Precharge Time 
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Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 
Column Address Hold Time 

RAS to CAS Delay Time 

RAS to Column Address Delay Time 
AS Hold Time 

AS Hold Time 

AS to RAS Precharge Time 

CAS Delay Time from Dyn 


Column Address Hold Time Referenced to RAS 


NO 
— 


all all 3 
_ “J w — 
oO (o) © (ev) 


tr Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (7ns before max tcac of 30ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


Parameter 


r 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


oO 


Symbol Units 


Read Cycle 


Parameter 


Access Time from Address 
tca. |Column Address to CAS Lead Time 
ices 


. Access time is determined by the later of trac, toac, taa OF tcpa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


tral |Column Address to RAS Lead Time 


Nc 
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2M x 32 5.0V IC DRAM Card 


1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pf. 


CAS Hold Time__ 
cS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 
Refresh Period 


1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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2M x 32 5.0V IC DRAM Card 
RAS Only Refresh Cycle 
tac 
| tras trp 
Vin : 
Vit =e 
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Note: WE, Din are “H” or “L” 
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CAS Before RAS Refresh Cycle 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 


54.1 (MAX) wegiase 
2.13 — 138 


FRONT a 
: Bey 
| 


| 
95 -- | | 
— nae 3.4 MAX 
134 
1.60 MAX 1.60 MAX 


063 aa FRONT 1 | 063 
rar 
45 


oe 


43.0 TYP. 
1.69 
LLIMETERS 


NOTE: All dimensions are typical unless otherwise stated. MS-METERS NGRES 
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Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 3.3V, + 0.3V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


aaa Multiple RAS inputs for x16 or x32 selectability 
—— 11/10 Addressing (Row/Column) 
One Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 
[tha [Access Time From Address | 40ns | ¢ 2048 refresh cycles distributed across 256ms 


¢ Polarized Connector 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


=~ 


ms 


n 


Description 

The IBM11J2320HN is a 8MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 2M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 4- 2Mx8 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include mum device protection in portable applications. 
all buffer, net and skew delays, which allow the sys- 

tem designer to work with a simpler interface. The 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 
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Pin Description Pinout 
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Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM 1 1J2320HNA-70 2M x 32 70ns 


Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 7Ons version. 
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Truth Table 


a 


Fast Page Mode - Read: : 
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Subsequent Cycles L HL H N/A Col Valid Data Out 
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High Impedance 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


High Impedance 
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E 
z 


. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
. Maximum power occurs when all banks are active. 


(Redriven Signals) 


Input Capacitance (CAS) 
Input Capacitance (WE) 
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DC Electrical Characteristics (1, =0 to +55°C, Voc = 3.3+ 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Viy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2= Vin, tras S 1pSec, tac = 125uSec) 


wk 
ine) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin S$ (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 20 
(Dour is disabled, 0.0 < Vour < Vcc) 
4 


Vv Output High Level 9 
on Output "H" Level Voltage (lour = -2mA @ 2.4V) ; 


Vv Output Low Level 
ol _ J Output "L" Level Voltage (loyr = +2MA @ 0.4V) 


1. loci; lees, loca and Iocg depend on cycle rate. 

2. loci, Icoca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V.. In the case of Icca, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC Characteristics (T, =0 to +55°C, Vcc = 3.3+ 0.3V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 1ns minimum, 4ns (CAS, WE) or 5ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty; = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


io) 


oO 
oO 


Mm] N 
>) 


Row Address Setup Time 
Row Address Hold Time 
Column Address Setup Time 


—_, 
N 


w 
oO 


—_ 


zm 
Zs 
Ex 
Lae 
pe | 4 
Eee 
zs 
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(ee) 
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Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcag of 21ns plus a minimuM toy of 
2ns would result in turning data out of the card at 23ns (7ns before max tcac of 30ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 
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Symbol Parameter a a Units 
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Din Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


Symbol Parameter 


Lmpal 


RAC 


loac 


- 


—_ _— 
Wit w 
NO NO 


tacos 


tRcH 


tRaL 
tcat 


teiz 


tcpp 


torr 


. Access time is determined by the later of trac, tcac, taa OF topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tara must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pf. 


CAS Hold Time 
CAS before RAS Refresh Cycle) 


AS Setup Time_ 
before RAS Refresh Cycle) 


Hold Time__ 
S before RAS Refresh Cycle) 


Refresh Period 
1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Valid Data In 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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tcrp 


tapc 


CAS 


Hi-Z 


WE, OE, Dw are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 
t 
RC 
tras tap 
Vin —_ 
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Vii — t 
RPC 
toa _ tapc RP 
t 
cP t 
Vin = CHR 
Vie — 
tweH 
twrp 
tcpp 
Vin — 
IN 
Vii — 
OUT i- 
. ad oe ie or i 
Note: Addresses are “H” or “L” 
64G1721 Page 1143 
MMDI16DSU-00 


Revised 6/94 


IBM11J2320HN 


2M x 32 3.3V IC DRAM Card 


Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. oe 


64G1721 
Page 1144 MMDI16DSU-00 
Revised 6/94 


IBM11J4320HL 


4M x 32 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


ian 1 Multiple RAS inputs for x16 or x32 selectability 
11/10 Addressing (Row/Column) 
taac|RAS Access Time 


Optional Fast Page Mode access cycle 
Access Time From Address 


Refresh Modes: RAS-Only, CAS before RAS 


and BBU (Battery Backup) 
¢ 2048refresh cycles distributed across 256ms 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


¢ Polarized Connector 


Description 

The IBM11J4320HL is a 16MB industry standard the memory may be utilized as two banks, each hav- 
88-pin IC DRAM card. It is organized as a 4M x 32 ing four unique bytes. The x16 configuration may be 
high speed memory array. It is built using 8- 2Mx8 utilized as four banks each having two unique bytes. 
devices and is compatible to the JEDEC/PCM- Only one bank is activated by each RAS, leaving the 
CIA/JEIDA 88-pin standard. Improved system per- other banks in standby mode, thus saving power. All 
formance is provided by the on-card buffering of IBM IC DRAM cards are packaged in a rugged metal 


selected input signals. The specified timings include case for maximum device protection in portable 
all buffer, net and skew delays, which allow the sys- _ applications. 

tem designer to work with a simpler interface. The 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 
#88 
#44 
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Of u CARD 
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Pin Description Pinout 
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Ordering Information 


LPartNumber | —_ Organization __| Speed | Notes 


For 80ns applications use this 7Ons Part Number. 
IBM 1 1J4320HLA-70 4M x 32 70ns 


Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 
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Fast Page Mode - Write: 
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Power Supply Voltage -0.5 to +7.0 
Input Voltage (RAS & DATA) 0.5 to Voc + 0.5, 7.0 
mane 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


7 Input High Voltage (RAS & DATA) 

1H 
Input High Voltage (Redriven Signals) 
Input Low Voltage (RAS & DATA) 


Input Low Voltage (Redriven Signals) 


1. All voltages referenced to Vs. 
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DC Electrical Characteristics (1, = 0 to +55°C, Voc = 5.0 + 0.25V) 


Operating Current 


Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vixq: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


— 
wo 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS Ss Vit, WE 2 Vin, tras s 1pSec, tac = 125pSec) 


_ 
Le) 


” 
NM 
=) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV WE 


> 
O 
O 


NO 
© 


¢ ' t 
aa, 


Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout $ Vec) 


-20 
pe ff 
Src 


Vv Output High Level 
on Output "H” Level Voltage (lour = -2mA @ 2.4V) 


Vv Output Low Level 
OL —_- | Output "L" Level Voltage (lout = +2MA @ 0.4V) 


1. Ioc1, loca, loca and Iocg depend on cycle rate. 

2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V). In the case of Iccu, it can be changed once or less when CAS = Vin 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC CharacteristicS (Ty =0 to +55°C, Vcc = 5.0 + 0.25V) 


1. Viy (min) and Vj), (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj; and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


1. The minimum tcag requires tes} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( to};) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (7ns before max tcac of 30ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 
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Symbol Parameter a aa Units Notes 
femme | Pam 
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Write Command Set Up Time | 2 | — | 
twcH {Write Command Hold Time 
Write Command Pulse Widih 


3 
: 

Damo Te RetroneoRAS SY 
Duseuptie —SSSCSC~dSC 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


-70 
Parameter - Notes 


ax 
trac Access Time from RAS 70 1,2 
tcac [Access Time from CAS 

tan Access Time from Address 


tacs |Read Command Setup Time 


maton am 
ne ton OS ae 
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ReasConmandseup Tw SSSCSCSC~sdSC 
FAS ad 6 
CHS ind as 
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: an 


Read Cycle 
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ae 
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torr [Output Buffer Turn-off Delay ee 


. Access time is determined by the later of trac, tac, taa OF topa. 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torre (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


Max 
i CAS Setup Time 20 
CSR (CAS before RAS Refresh Cycle) 
WE Setup Time 19 
(CAS before RAS Refresh Cycle) 


RAS Precharge to GAS Hold Time 


Refresh Period 
1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
tac 
tras tap 
Vin = 
Vit = 


trec tcrp 


ress 
OH. 
OL — 
: “H” or “L 
Note: WE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 
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Layout Drawing 
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Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 3.3V, + 0.3V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


eee 70 Multiple RAS inputs for x16 or x32 selectability 
—— 11/10 Addressing (Row/Column) 
Optional Fast Page Mode access cycle 
24ns Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 
[tha [Access Time From Address | 40ns | ¢ 2048refresh cycles distributed across 256ms 


¢ Polarized Connector 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Compal 


— 


Description 
The 1BM11J4320HN is a 16MB industry standard the memory may be utilized as two banks, each hav- 
88-pin IC DRAM card. It is organized as a 4M x 32 ing four unique bytes. The x16 configuration may be 
high speed memory array. It is built using 8- 2Mx8 utilized as four banks each having two unique bytes. 
devices and is compatible to the JEDEC/PCM- Only one bank is activated by each RAS, leaving the 
CIA/JEIDA 88-pin standard. Improved system per- other banks in standby mode, thus saving power. All 
formance is provided by the on-card buffering of IBM IC DRAM cards are packaged in a rugged metal 


selected input signals. The specified timings include case for maximum device protection in portable 
all buffer, net and skew delays, which allow the sys- | applications. Caution must be used to prevent 
tem designer to work with a simpler interface. The insertion into a 5.0V application. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 
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Pin Description Pinout 


O 
z 
wo 


AO - A10 Address Inputs 


ae oe pe ie Data Input/output 
| Voc __—| Power (+3.34) 
| Ms round 
| NG |NoConnect 
EDIsEre 


= 
mi 


Vcc 
Vss 
NC 


Oo 
Ql2 
D190 


aS oo 
WG] Po 


ol NU] ola] a 
z z 
aaa|s 


nN 
Oo 


© 
z\| > 


es 
a 
bees 
Ee 
ea 
es 
Eee 
Ea 
ceed 
owed 
ae 
ce 
Ed 


nN 
BS) 
> 
02) 
o 


Ordering Information 


| PartNumber | ___Organization __| Speed [| Notes 


For 80ns applications use this 70ns Part Number. 
IBM 1 1J4320HNA-70 4M x 32 70ns 


Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 
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Truth Table 


Row Column 


a 
a 


Fast Page Mode - Read: 
1st Cycle 
Subsequent Cycles Valid Data Out 


Ce fee Pome [ow 
A a 8 
ec a 
a a 
a 


Valid Data Out 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


PD1 (PD1 - PD4: Addressing/Dram Type) NC=OPEN, Veg=GND.s=<“C=i‘sSSCS (PD1 - PD4: Addressing/Dram Type) NC= OPEN, Vss = GND 
PD5 ( Number of Banks/Organization) 
PD6 ( Speed) 


1. NC= OPEN, Vgg = GND 


High Impedance 
High Impedance 


La | 
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4M x 32 3.3V IC DRAM Card 


PoverSuppyvouse ise Pt 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
2. Maximum power occurs when all banks are active. 


Vcc | Supply Voltage 
Input High Voltage (RAS & DATA) 


Input High Voltage (Redriven Signals) 


Input Low Voltage (Redriven Signals) 


ST 
Cio Input Capacitance (RAS) Se 
Cig Input Capacitance (CAS) ee ee eee 
Yat nates) 
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DC Electrical CharacteristicS (1, =0 to +55°C, Vcc = 3.3+ 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjx) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: tro = tac min) 


= 
> 
x ° 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tec min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


= 
> 
tp 
re) 


3 
> 


3 
> 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE = Vins tras S 1pSec, tac = 125ySec) 


” 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Voc < 6.0V)) 

All Other Pins Not Under Test = OV E 


> 
S) 
S) 


A 


Output Leakage Current 
(Dour is disabled, 0.0 < Vour < Vec) 


Vv Output High Level 
OH {Output "H" Level Voltage (lour = -2MA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lour = +2mA @ 0.4V) 


mA 
a 


1. loci; Iocs, loca and Iccg depend on cycle rate. 

2. Ioc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj... In the case of I¢cg, it can be changed once or less when CAS = Vix 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC Characteristics (T, = 0 to +55°C, Vcc = 3.3 + 0.3V) 


1. Vin (min) and Vj (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and 
Vi. 

2. An initial pause of 2001s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: {ns minimum, 4ns (CAS, WE) or 5ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty; = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


Random Read or Write Cycle Time 


tre AS Precharge Time 


S Precharge Time 


AS Pulse Width 


CAS Pulse Width 

Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 
Column Address Hold Time 

RAS to CAS Delay Time 

| tran RAS to Column Address Delay Time 
tse | 


tcp 


OQ] D 
| Bll al] & 


RAS Hold Time 


AS Hold Time 
CAS to RAS Precharge Time 
CAS Delay Time from Diy 


Column Address Hold Time Referenced to RAS 


tr Transition Time (Rise and Fall) 


. The minimum tcas requires tcs} to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcags of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (7ns before max tcAc of 30ns). 

. Operation within the tacp (max) limit ensures that taac (max) can be met. trcp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by toac. 

. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


Ce to 

Nite CommandPucewah—SSCSCS~d CB 
ee 
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-70 


oak 
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ios 
Nh 


tcpp |CAS to Diy Delay Time 
tore |Output Buffer Turn-off Delay 


_— 
wi w - 
NO 


. Access time is determined by the later of trac, tcac, taa OF topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


Fast Page Mode Cycle Time 


45 


1. Access time is determined by the latter of trac, tcac, tcpa, taa- 
2. Access time assumes a load of 100pf. 


CAS Setup Time 14 

(CAS before RAS Refresh Cycle) 
' WE Setup Time 15 
WRAP —_|(CAS before RAS Refresh Cycle) 


Hold Time 


RAS Precharge to CAS Hold Time pg 
| ter _|RefreshPeiod |_| 8 


1. 2048 refreshes are required every 256ms. 
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Hi-Z Valid Data Out 
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or sa (Ray 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 


Page 1171 


MMDI14DSU-01 
Revised 6/94 


64G1632 


IBM11J4320HN 


4M x 32 3.3V IC DRAM Card 


Fast Page Mode Read Cycle 
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Fast Page Mode Write Cycle 


SP tap 


IH— 


Address 
IN 
OH— 
Dour 
OL— 
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RAS Only Refresh Cycle 


tac 


tap 


S 


tapc 


CAS 
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ey) 
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xe) 
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Hi-Z 


WE, Dyy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


tapc 


om 
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tcsr 


RPC 
cP 


twrH 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


88 43.0 45 
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NOTE: All dimensions are typical unless otherwise state RICHES 
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Preliminary 4M x 32 5.0V IC DRAM Card 
Features 
¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 


All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 


« Performance: ° 
¢ 11/11 Addressing (Row/Column) 


ae © 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


— 


Optional Fast Page Mode access cycle —__ 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 
¢ 2048 refresh cycles distributed across 256ms 
¢ Polarized Connector 


omy 


7) 


Description 

The IBM11J4320BL is a 16MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 4M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 8- 4Mx4 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include mum device protection in portable applications. The 
all buffer, net and skew delays, which allow the sys- related 4M x 36 version of this ICDRAM card is 

tem designer to work with a simpler interface. The IBM11J4360BLA 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 
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Pin Description Pinout 
eae 


es oo 


Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM11J4320BLA-70 4M x 32 70ns 


Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 


RAS 2 


A0-A10 


07H4030 Page 1179 
MMDI27DSU-00 
Revised 6/94 


IBM11J4320BL 


4M x 32 5.0V IC DRAM Card Preliminary 


Truth Table 


feed CP tT | Row [cor [vale Dataoun 


Early-Write 


Fast Page Mode - Read: 
1st Cycle 


Subsequent Cycles 


Fast Page Mode - Write: 
1st Cycle 


Subsequent Cycles 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


PD1 (PD1 - PD4: Addressing/Dram Type) 
D2 


U 


PD5 ( Number of Banks/Organization) 
) 

D 

PD8 (Refresh Type) 


N 


ul/vu 
0 
oO 
~~ 
2) 
oD 
@ 
© 
a. 


1. NC= OPEN, Vsg = GND | 


Valid Data In 
Valid Data Out 
Valid Data Out 

Valid Data In 


Valid Data In 
High Impedance 
High Impedance 


.) 


Zi<j;2Z2i< 


Vss 


Ziz 
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Absolute Maximum Ratings 


ee ee es eee eee ee 
a 


Storage Temperature -40 to +85 
RE nS RE — Se 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


1a AT OE i 
? Input High Voltage (RAS & DATA) 7 aC ae 
" [routtion vote Resnensinaiy ‘| 20 | — | ve |v | 4 _ 
gg 
ae ee a 


Input Low Voltage (Redriven Signals) 


1. All voltages referenced to Vss. 


Capacitance (Ta = 0 to +55°C, Vcc = 5.0 + 0.25V) 


Input Capacitance (CAS) 
Input Capacitance (WE) 
Output Capacitance (DQ0~DQ34) 
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DC Electrical Characteristics (1, = 0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vjx: tac = tac min) 


—_ 
w 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vit, GAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


CAS Before RAS Refresh Current__ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS s Vit, WE = Vins tras S$ 1pSec, tac = 125uSec) 


> 
2) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(l) (Dour is disabled, 0.0 < Vout < Vec) 


Output High Level 
Output "H" Level Voltage (lou; = -2mA @ 2.4V) 


> 


Output Low Level 
Output "L" Level Voltage (lout = +2mA @ 0.4V) 


1. loci, lees; locg and Iocg depend on cycle rate. 

2. loci, leca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Ioca, it can be changed once or less when CAS = Vj, 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC Characteristics (1, = 0 to +55°C, Voc = 5.0 + 0.25V) 


1. Vi (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 5ns (CAS, WE) or 6ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 


4. AC measurements assume ty = 5ns. 
Units Notes 
Max 


Read, Write, and Refresh Cycles (Common Parameters) 


S Precharge Time 


| te IRA 
CAS Precharge Time 


Random Read or Write Cycle Time 


—~ | Oo 
oOo; oO 


Cc 
P 


tras 


| 130 | 

| 50 

Ewe! 

| 7 | 

pt 
Row Address Setup Time 
Row Address Hold Time a 
Column Address Setup Time 
Column Address Hold Time 
| 8 

teed 

a 

eee 

fae 

po 

eel 


aE 
all @ 
mole ume ®) 
i 
” 2) 
o r¢9) 
=|/= 
Q2;79 
=> i 


tacp 


RAS to Column Address Delay Time 


RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Diy 


Pte | Column Address Hold Time Referenced to RAS 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tc Ac of 29ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified taap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Transition Time (Rise and Fall) 
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Write Cycle 
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Data Hold Time Referenced to RAS 
Din Setup Time 
Din Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


Symbol Parameter Units Notes 
mm M ES 


ax 
: 


. Access time is determined by the later of trac, tcac, taa OF topa. 
. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


Po 


oh 
w = 
Le) 


torr 
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Fast Page Mode Cycle 


Ee MS es Wee ee a 
[tease | FastPageModeRAS Pulse Wieth | 70 t0K | ns 


Term [FAS Has Tne tonGRS Page ——SSCSC~C~‘“‘*~*sdC SC Tm 
a 


1. Access time is determined by the latter of trac, tcac, topa, taa- 
2. Access time assumes a load of 100pf. 


Refresh Cycle 


AS Hold Time__ 
AS before RAS Refresh Cycle) 


S Setup Time_ 


AS before RAS Refresh Cycle) 
Setup Time __ 


1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 


IH — 


Address 


IN 


OH— 


OUT 
OL— 
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4M x 32 5.0V iC DRAM Card 


Fast Page Mode Read Cycle 


toprH 
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Fast Page Mode Write Cycle 
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Dour 
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RAS Only Refresh Cycle 


tras 


RP 


: “4” or “Ll” 


Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 
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tapc 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 
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Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 
¢ Performance: 


All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 
12/10 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 4096 refresh cycles distributed across 256ms 

¢ Polarized Connector 


e e e e e 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 

The IBM11J4320CL is a 16MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 4M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 8- 4Mx4 banks each having two unique bytes. Only one bank 
devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include | mum device protection in portable applications. The 
all buffer, net and skew delays, which allow the sys- _ related 4M x 36 version of this ICDRAM card is 

tem designer to work with a simpler interface. The IBM11J4360DLA 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 
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Pin Description Pinout 
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1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


|____PartNumber | ___ Organization __| Speed | Notes 


For 80ns applications use this 7Ons Part Number. 
IBM11J4320CLA-70 4M x 32 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 
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4M x 32 5.0V IC DRAM Card 


Truth Table 


: ots eo aE Row Column 
| _reneton |S | ows | me | sot | Sao | nome 


All DQ bits 


ft tt | ow [cor] 


Valid Data In 


Valid Data Out 


Valid Data Out 


Valid Data In 


re 
pe | | pw | oo 
pe fe | pw | 

a a 


CAS-Before-RAS Refresh HL 


Presence Detect 
PD1 (PD1 - PD4: Addressing/Dram Type) Vss 
PO Vss 


PD5 ( Number of Banks/Organization) 
PD6 ( Speed) Vss 


PD8 (Refresh Type) NC 


High Impedance 
High Impedance 


y 
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a 
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Vss 
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— IBM11u4320CL 


4M x 32 5.0V IC DRAM Card 


V 


E 
E 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


2. Maximum power occurs when all banks are active. 


=e 
PO 


- 


Input High Voltage (RAS & DATA) 


Input High Voltage (Redriven Signals) 


RAS ) 


Input Low Voltage (RAS & DATA 


Vit 
Input Low Voltage (Redriven Signals) 


Input Capacitance (RAS) 
Input Capacitance (CAS) 


Output Capacitance (DQ0~DQ34) 
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4M x 32 5.0V IC DRAM Card 


DC Electrical Characteristics (1, = 0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS Vix) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Viy4: tac = tao min) 


— 
(ev) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


_ 
fe 
[e) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE > Vin, tras S$ 1pSec, tac = 125uSec) 


Input Leakage Current 

Input Leakage Current, any input 
WL) }(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
O(L) (Dour is disabled, 0.0 < Vout $ Vcc) 


Output High Level 
Output "H" Level Voltage (lour = -2mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (Ioyr = +2mA @ 0.4V) 


Vou 


1. lec, lees, lecg and Iocg depend on cycle rate. 

2. Ioc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V/,. In the case of Icca, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for the X32 configuration using One Bank 
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4M x 32 5.0V IC DRAM Card 


AC Characteristics (T, =0 to +55°C, Voc = 5.0+ 0.25V) 


1. Vin (min) and Vi_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 5ns (CAS, WE) or 6ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


top CAS Precharge Time 


Tens forum wan SSCS ws 
3 ma 
— 


tasc |Column Address Setup Time 


tran |RAS to Column Address Delay Time 
AS Hold Time 
tcsy {CAS Hold Time 


Transition Time (Rise and Fall) 


1. The minimum tcas requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcasg for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tcp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified taap (max) limit, then access time is controlled by tag. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


P Min 
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Read Command Hold Time to GAS Oe) 
Read Command Hold Time to RAS 


CAS to Din Delay Time Loe | 
Output Buffer Turn-off Delay a 


. Access time is determined by the later of trac, tcac, taa Or topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tany must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. lore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


ah WN — 
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4M x 32 5.0V IC DRAM Card 


1. Access time is determined by the latter of trac, tcac, tcpa, tAa. 
2. Access time assumes a load of 100pf. . 


Parameter 


CAS Setup Time 
(CAS before RAS Refresh Cycle) 


WE Setup Time 


(CAS before RAS Refresh Cycle) 
WE Hold Time 


(CAS before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time 


Refresh Period 
1. 4096 refreshes are required every 256ms. 
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Read 
tac 
tras tap 
Vin — 
CAS 
Address 
IN 
teiz 
OH — . 
OUT MF Valid Data Out oe a 
OL — 
trac tou 
. “H” or aon 
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Write Cycle (Early Write) 


tac 


trp 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


Address 


Dour 


; “LY” or a Ca 


trasp 


teprH 
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Fast Page Mode Write Cycle 


trasp 


Dour 


; “ey” or a ey 
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4M x 32 5.0V IC DRAM Card 


RAS Only Refresh Cycle 
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tap 
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RAS 


tcrp 


tapc 
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WE, Dw are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tcrp 


tapc 


tcsr 


CP 
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twry 


twrp 


tcp 
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Addresses are “H” or “L” 


Note 
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4M x 32 5.0V IC DRAM Card 


Layout Drawing 
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NOTE: All dimensions are typical unless otherwise stated. GEES 
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4M x 32 3.3V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 3.3V, + 0.3V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


ae Multiple RAS inputs for x16 or x32 selectability 
—— 12/10 Addressing (Row/Column) 

RAC Optional Fast Page Mode access cycle —__ 

a Refresh Modes: RAS-Only, CAS before RAS 

; and BBU (Battery Backup) 

call lala ll a halal - 4096 refresh cycles distributed across 256ms 


¢ Polarized Connector 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Coal 


Emel 


Description 


The IBM11J4320CN is a 16MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 4M x 32 bytes. The x16 configuration may be utilized as two 
high speed memory array. It is built using 8- 4Mx4 banks each having two unique bytes. Only one bank 


devices and is compatible to the JEDEC/PCM- is activated by each RAS, leaving the other bank in 
CIA/JEIDA 88-pin standard. Improved system per- standby mode, thus saving power. All IBM IC DRAM 
formance is provided by the on-card buffering of cards are packaged in a rugged metal case for maxi- 


selected input signals. The specified timings include | mum device protection in portable applications. Cau- 
all buffer, net and skew delays, which allow the sys- tion must be used to prevent insertion into a 5.0V 
tem designer to work with a simpler interface. The application. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 
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4M x 32 3.3V IC DRAM Card 


Pin Description Pinout 


RASO, RAS2 |Row Address Strobe 
CASO - CAS3 {Column Address Strobe 
‘WE 


| WE Read/write Input | DCO | 


AO -A11 Address Inputs 
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Ordering Information 


|____PartNumber____ | __ Organization | _Speed | Notes 


For 80ns applications use this 7Ons Part Number. 
IBM11J4320CNA-70 4M x 32 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 70ns version. 


64G1722 
Page 1210 MMDI17DSU-00 


Revised 6/94 


= IBM11J4320CN 


4M x 32 3.3V IC DRAM Card 


Block Diagram 
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AO-A11 
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4M x 32 3.3V IC DRAM Card 


Truth Table 
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Presence Detect 
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1. NC= OPEN, Vsg = GND 
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4M x 32 3.3V IC DRAM Card 


0.5 to min(Vo¢ + 0.5, 4.6) 


Storage Temperature -40 to +85 


. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

. Maximum power occurs when all banks are active. 


parameter |S Min’ =| Typ =| Max | Units | Notes 
re enon 
Vin 


Input High Voltage (Redriven Signals) 


Input Low Voltage (RAS & DATA) 


Input Low Voltage (Redriven Signals) 
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4M x 32 3.3V IC DRAM Card 


DC Electrical Characteristics (T, = 0 to +55°C, Voc = 3.3 + 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2V 1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS Vin: trc =trc min) 


> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vo - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


3 
> 


> 


3 
> 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vi_. WE 2 Vin, tras < 1pSec, tac = 125uSec) 


Input Leakage Current | RAS | 40 | +40 
Input Leakage Current, any input <a 

Mw 10.0 < Vin < (Vcc < 6.0V)) GAS ADD 
All Other Pins Not Under Test = OV WE -20 +20 


Output Leakage Current 


(Dour is disabled, 0.0< Vout S Voc) +20 


lov) 


Output High Level 
OH | Output "H" Level Voltage (lout = -2mA @ 2.4V) 


> oO 


Output Low Level 
OL —_- | Output "L" Level Voltage (lout = +2mA @ 0.4V) 


1. loci, locos, loca and Iccg depend on cycle rate. 

2. loci, Icocg depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Iocq, it can be changed once or less when CAS = Vix 
4. Refresh current is specified for the X32 configuration using One Bank 
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4M x 32 3.3V IC DRAM Card 


AC CharacteristicS (T, =0 to +55°C, Vcc = 3.3+ 0.3V) 


1. Vi (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Viv. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 5ns (CAS, WE) or 6ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


| Max 
Random Read or Write Cycle Time fF | 
| tap | RAS Precharge Time po | 
CAS Precharge Time Ce! 
RAS Pulse Width 
CAS Pulse Width 
Row Address Setup Time 


Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
AS to CAS Delay Time 


S 
AS to Column Address Delay Time 
S 


RAS Hold Time 

AS Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Diy 


Pte | Column Address Hold Time Referenced to RAS 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 20ns plus a minimum toy of 
1ns would result in turning data out of the card at 21ns (3ns before max tcac of 24ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

_4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


| 
> 


” 


Transition Time (Rise and Fall) 
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4M x 32 3.3V IC DRAM Card 


Write Cycle 


two |Write Command Hold Time 


| twe | Write Command Pulse Width 
Write Command to RAS Lead Time 
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trcs |Read Command Setup Time 


Tm [Rens commanstontme RS 
Sr a 
PN 
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a 
ca 


a 
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xe 


CAS to Din Delay Time 
torr [Output Buffer Turn-off Delay 


. Access time is determined by the later of trac, toac, taa OF topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tan must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 
. tog (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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4M x 32 3.3V IC DRAM Card 


Units Notes 
1 


tec 


| Min | Max 
[ee FantPegotoce Gets SY 
[er | Fos Page ose ASPue wan —SSCSCS~iO Pe 
rm [FASHas Tne ton GRSPrchawe CE S| | | 
a 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


CAS Setup Time 
before RAS Refresh Cycle) 


Refresh Period 


1. 4096 refreshes are required every 256ms. 
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Write Cycle (Early Write) 


tras the 
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Address ee 
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64G1722 Page 1219 


MMDI17DSU-00 
Revised 6/94 


IBM11J4320CN 


4M x 32 3.3V IC DRAM Card 


Fast Page Mode Read Cycle 


trasp 


Vin = 


Address 


Dour 


: “1H” or i Fag 
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Fast Page Mode Write Cycle 


tRasP tap 


OH— 
Dour 


OL— 


: “4” or mie 
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WE, Dy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tapc 
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Addresses are “H” or “L” 


Note 
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Layout Drawing 


NOTE: All dimensions are typical unless otherwise stated. TES 
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8M x 32 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card 
¢ Performance: 


eS 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


om 


Lmmpal 


Description 


The IBM11J8320CL is a 32MB industry standard 
88-pin IC DRAM card. It is organized as a 8M x 32 
high speed memory array. It is built using 16 - 4Mx4 
devices and is compatible to the JEDEC/PCM- 
CIA/JEIDA 88-pin standard. Improved system per- 
formance is provided by the on-card buffering of 
selected input signals. The specified timings include 
all buffer, net and skew delays, which allow the sys- 
tem designer to work with a simpler interface. The 
DQ and RAS signals are not buffered, which pre- 
serves the access specification of 70ns. Multiple 
RAS inputs are used to conserve power by allowing 
individual bank selection. In the x32 configuration 


Card Outline 


#88 
#44 


WOLLOd 
dOl 


PIN #45 


* Single 5.0V, + 0.25V Power Supply 

All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x16 or x32 selectability 
12/10 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 4096 refresh cycles distributed across 256ms 

¢ Polarized Connector 


the memory may be utilized as two banks, each hav- 
ing four unique bytes. The x16 configuration may be 
utilized as four banks each having two unique bytes. 
Only one bank is activated by each RAS, leaving the 
other banks in standby mode, thus saving power. All 
IBM IC DRAM cards are packaged in a rugged metal 
case for maximum device protection in portable 
applications. The related 8M x 36 version of this 
ICDRAM card is IBM11J8360DLA 


<4% IC DRAM 


CARD 
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Pin Description Pinout 
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a IE mi [a4] 008 | 
[=| ao [42 [oars |e [no | a6 | baa5 | 
pars |_| FAS [a7 | Dame | 
(2 | RASO | 4 | ves | 06 | case | o8 | Voc | 


1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM 1 1J8320CLA-70 8M x 32 70ns Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 


RAS 2 


QO 
> 
Y” 
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RAS 0 


AO-A11 
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Truth Table 


L Valid Data Out 


Early-Write Valid Data In 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Valid Data In 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


High Impedance 


2) 
c ® 
Z 8 
O foe 
2 
c 
07) 
=] 
~~ 
9) 
—<= 
Qo 
© 
n 


High Impedance 


Presence Detect 


: 
(o>) 


PD1 (PD1 - PD4: Addressing/Dram Type) Vss 
PD2 Vss 
Oe Vss 


PD7 
PD8 (Refresh Type) 


1. NC= OPEN, Vgg = GND 


Ziz 
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E 
E 
7 
mh 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 


ods may affect reliability. 
2. Maximum power occurs when all banks are active. 


Input High Voltage (RAS & DATA) 


Input Capacitance (RAS) 


__Notes _| 
Eee! 
a 
| Ge finput Capacitance GAS) 
an 
ae 


Output Capacitance (DQ0~DQ34) 
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DC Electrical Characteristics (T, = 0 to +55°C, Voc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS Vin) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: trac =tre min) 


— 
© 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < S$ Vit, WE > Vin: tras S$ 1pSec, tac = 125ySec) 


—- 
La] 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Vcc) 


Output High Level 
Output "H" Level Voltage (lour = -2mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (lour = +2mA @ 0.4V) 


1. leas, loos, loca and Iccg depend on cycle rate. 

2. Iec1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Ioca, it can be changed once or less when CAS = Vix 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC Characteristics (1, = 0 to +55°C, Vcc = 5.0 + 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vi: 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter Units Notes 


Bl 
oO 
F 


Max 


Cc Random Read or Write Cycle Time 
P 


ta 
| tap | RAS Precharge Time 
tea 


o 
jo) 


| tee | 

CAS Precharge Time 
| tas | RAS Pulse Width 
tase 


CAS Pulse Width 
Row Address Setup Time 
Row Address Hold Time 


tasr 


tRaH 


| 130 

| | 

oe 

| 7 

pat 

ae 

Column Address Setup Time 
Column Address Hold Time 
ae 

Ea 

a 

aot 

pe 


RAS to GAS Delay Time 


| tana RAS to Column Address Delay Time 


AS Hold Time 

RS Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Din 


Stan | Column Address Hold Time Referenced to RAS 


Transition Time (Rise and Fall) 


1. The minimum tcas requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tc Ac of 29ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by toac. 

3. Operation within the trap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If taap 
is greater than the specified trap (max) limit, then access time is controlled by taa. 

4. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


BS) 


oe) 
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Write Cycle 


Din Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


0 


. Access time is determined by the later of trac, toac, tan OF topa. 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


Units Notes 


GAS Setup Time 1 
CSR 1(CAS before RAS Refresh Cycle) 
' WE Setup Time__ 16 
WARP _|(CAS before RAS Refresh Cycle) 


| Max 

oo par 
WRH _|(CAS before RAS Refresh Cycle) 

Ss ks ae 

| 256 | ons | ot 


1. 4096 refreshes are required every 256ms. 


nr a RN FE IETF AIR I TT TS TEESE GRE I I EI PIE. ST TS SD ECT I IE LE IT EI TE RL ITED DIE ITE NEIL LIE ELE ITE TE EE EE BEES ELOA 


64G1729 Page 1233 
MMDI24DSU-00 
Revised 6/94 


IBM11JU8320CL 


8M x 32 5.0V IC DRAM Card 


tac 


Read 


tre 


tras 


teiz 


Hi-Z 


5 
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Hi-Z 


tou 


trac 
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Write Cycle (Early Write) 


tras tap 


Address 


IN 


OH— 


OUT 


; “LL” or ss gs 
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aif 


Fast Page Mode Read Cycle 


RAS 


Address 


Dour 


: “1” or is) Fig 


trasp 


tcprH 


RP 
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Fast Page Mode Write Cycle 


trp 


trasp 
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RAS Only Refresh Cycle 


IH 


thas 


tapc 


tcrp 


CAS 
ress 
OHO 
Voi _ 
: “LH” or on 
Note: WE, Dyy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tapc 


tcsr 


cP 


c 
x= 
2) 


twrH 


oO 

Q 

oO 
~ 


nN 
= 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


95 | | 
— 3.4 MAX 
1.60 MAX 1.60 MAX 


063 063 
a 
45 


NOTE: All dimensions are typical unless otherwise stated. ae 
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8M x 32 3.3V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 3.3V, + 0.3V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


eee Es ¢ Multiple RAS inputs for x16 or x32 selectability 
— ¢ 12/10 Addressing (Row/Column) 
RAC « Optional Fast Page Mode access cycle —__ 
ae - Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 
¢ 4096 refresh cycles distributed across 256ms 


¢ Polarized Connector 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


— 


oan 


Description 

The IBM11J8320CN is a 32MB industry standard the memory may be utilized as two banks, each hav- 
88-pin IC DRAM card. It is organized as a 8M x 32 ing four unique bytes. The x16 configuration may be 
high speed memory array. It is built using 16- 4Mx4 utilized as frour banks each having two unique bytes. 
devices and is compatible to the JEDEC/PCM- Only one bank is activated by each RAS, leaving the 
CIA/JEIDA 88-pin standard. Improved system per- other banks in standby mode, thus saving power. All 
formance is provided by the on-card buffering of IBM IC DRAM cards are packaged in a rugged metal 


selected input signals. The specified timings include case for maximum device protection in portable 
all buffer, net and skew delays, which allow the sys- applications. Caution must be used to prevent 
tem designer to work with a simpler interface. The insertion into a 5.0V application. 

DQ and RAS signals are not buffered, which pre- 

serves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x32 configuration 


Card Outline 


# 


oo 


8 
#44 


WOLLOd 
dOL 


PIN #45 
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Pin Description Pinout 


RASO, RAS2 Row Address Strobe 
CASO -CAS3 jColumn Address Strobe 


are 
Nc 


OI O 
O} O 
Poy — 
> 
i) 
NO 
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E 
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Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM11J8320CNA-70 8M x 32 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 


CAS 3 


CAS 1 


A0-A11 
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Truth Table 


a GO 


Early-Write Valid Data In 


Fast Page Mode - Read: 


1st Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - vies Valid Data In 


1st Cycle 
Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 
High Impedance 


a a 
ptf me fe | rm | co 
a ae 
ptf me fe | vm | co 
a 
perp fe fx fx 


Presence Detect 


D7 
PD8 (Refresh Type) 


1. NC= OPEN, Vsg = GND 


PD2 Vss 
mos OOSOSOSOSSSCSCSCSC‘“‘“CS“‘“‘SsSSSdS 
pos fetes tp) 


aziz 
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Absolute Maximum Ratings 


Poverdsspson dT 


W 
Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 


2. Maximum power occurs when all banks are active. 


ne ee ee 
1H 


Input High Voltage (Redriven Signals) 


Input Low Voltage (RAS & DATA) 
IL. 


Input Low Voltage (Redriven Signals) 


1. All voltages referenced to Vss. 


PO 
[G2 noir capactnce HH ——SSCSC~“‘“*S*s*~‘“‘“~S*dCSd 
evi capactnce HH —SSSCSC~C~“‘“~*s*~“‘“‘~‘~CS Sm 
Cn 
up capactance(Oon-0omy ——SSCSC~C“~“‘~‘“‘~*~dCSSC 
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DC Electrical Characteristics (1, =0 to +55°C, Vcc = 3.34 0.3V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS =Vjz) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vin: tac = trac min) 


=| 
> 


= 
1%) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = V;_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Voc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2 Vin, tras $ 1pSec, tac = 125ySec) 


—" 
NO 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Vcc < 6.0V)) 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
ot (Dour is disabled, 0.0 < Vout < Vec) 


Vv Output High Level 
OH {Output "H" Level Voltage (lour = -2mA @ 2.4V) 


Vv Output Low Level 
Ot {Output "L" Level Voltage (lout = +2mA @ 0.4V) 


fo 
BS 


m |[mlata 
oO |Oolo]}o 


1. Ioc1, loca, loca and Iocg depend on cycle rate. 

2. Ioc1, Ioc4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V).. In the case of Icca, it can be changed once or less when CAS = Vi, 
4. Refresh current is specified for the X32 configuration using One Bank 
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8M x 32 3.3V IC DRAM Card 


AC CharacteristicS (T, = 0 to +55°C, Vcc = 3.3+ 0.3V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vit. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 5ns (CAS, WE) or 6ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter Min] Max Units 

Random Read or Write Cycle Time | 190 | — | ns | | 
| tap | RAS Precharge Time 

CAS Precharge Time 0 

RAS Pulse Width 70 10 


GAS Pulse Width 
Fase _| Row Address Setup Time 


RO 
—_ 


tray |Row Address Hold Time 


Column Address Setup Time 
Column Address Hold Time 
RAS to GAS Delay Time 


tao | S to Column Address Delay Time 


R 
trRsH AS Hold Time 


GAS Hold Time 
CAS to RAS Precharge Time 
CAS Delay Time from Dy 


| tea | Column Address Hold Time Referenced to RAS 


Transition Time (Rise and Fall) 


1. The minimum tcag requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 20ns plus a minimum toy of 
ins would result in turning data out of the card at 21ns (8ns before max tcac of 24ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that taac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 


| Min | Max 
Ties Wie conmansSeuptme 
[ore Conmanstistine —SSCSC~dC 
ri oe ip 
on |Wie commande FASteadtine —SSSSCSC~*dSC 
Ton [Wie ComansioRSieastine ——SSSC*C 
os 
as 
ms 
aC eS we 


[om [osteo TineReoeneadteRAS 
a 
a 


a 
in peessTinetomaaiess 
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. Access time is determined by the later of trac, tcac, tag Or tora, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle Time 
Fast Page Mode RAS Pulse Width 


RAS Hold Time from CAS Precharge 
tcpa Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pf. 


Setup Time 


etup Time 16 
(CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


Refresh Period 
1. 4096 refreshes are required every 256ms. 
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CAS 
Address 
WE 
IN 
teiz 
OH — 
Dourt I- Valid Data Out : _ 
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trac 
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Write Cycle (Early Write) 


tras trp 


IH — 


RAS 
A 
Address 
IN 
OH— 
OUT : 
OoL— 
: “Hy” or ss ig 
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Fast Page Mode Write Cycle 


trasp 


tH— 


IN 


Dour 


” or Pheer 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tcrp 


tapc 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tapc 
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tcsr 


cP 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


54.1 
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NOTE: All dimensions are typical unless otherwise stated. ““ WET" 
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1M x 36 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0, + 0.25V Power Supply 
¢ Performance: All inputs buffered except RAS and DATA inputs 


ee oo Multiple RAS inputs for x18 or x36 selectability 
—— 10/10 Addressing (Row/Column) 

Rae Optional Fast Page Mode access cycle —__ 

ae Refresh Modes: RAS-Only, CAS before RAS 
A and BBU (Battery Backup) 

ch ¢ 1024 refresh cycles distributed across 128ms 


¢ Polarized Connector 
¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Hi 


a 


Description 


The IBM11J1360BL is a 4MB industry standard the memory is a single bank, having four unique 
88-pin IC DRAM card. It is organized as a 1M x 36 bytes. The x18 configuration may be utilized as two 
high speed memory array. It is built using 8 - 1M x 4, banks each having two unique bytes. Only one bank 
4-1Mx 1 devices and is compatible to the is activated by each RAS, leaving the other bank in 
JEDEC/PCMCIA/JEIDA 88-pin standard. Improved standby mode, thus saving power. All IBM IC DRAM 
system performance is provided by the on-card buff- | cards are packaged in a rugged metal case for maxi- 
ering of selected input signals. The specified timings mum device protection in portable applications. The 
include all buffer, net and skew delays, which allow related 1M x 32 versions of these ICDRAM cards is 
the system designer to work with a simpler interface. IBM11J1320BLA. 

The DQ and RAS signals are not buffered, which 

preserves the access specification of 70ns. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x36 configuration 


Card Outline 
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IBM11J1360BL 


1M x 36 5.0V IC DRAM Card 


Pin Description Pinout 


RASO, RAS2 =| Row Address Strobe 
CASO -CAS3_ {Column Address Strobe 


| WE Read/write Input 
AQ - A9 Address Inputs 


vec iPower 


Voc 
V 
N 


< 
iée) 
Mm 


1. DQ numbering is compatible with parity (x36) version) 


Ordering Information 


Part Number 


For 80ns applications use this 7Ons Part Number. 
IBM11J1360BLA-70 1M x 36 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 70ns version. 


64G1720 
Page 1258 MMDI15DSU-00 
Revised 6/94 


Fe. IBM11J1360BL 


1M x 36 5.0V IC DRAM Card 


Block Diagram 


CAS 3 
WE 
ees 
WE 
rrinpp (CS PQ26 
RAS 2 a 
GAS 2 


|_ICAS 


_) 
WE 
———Napp (i> PQ17 


RAS 0 


: 
Y/N NY 


A0-A09 
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1M x 36 5.0V IC DRAM Card 


Truth Table 


Valid Data Out 
Valid Data In 


Valid Data Out 


Valid Data Out 


Fast Page Mode - Write: 
1st Cycle Valid Data In 


Subsequent Cycles L Valid Data In 
RAS-Only Refresh N/A High Impedance 


CAS-Before-RAS Refresh High Impedance 


Presence Detect 


Pe 
: 


1. NC= OPEN, Vss = GND 


Zi <|I- 


Vss 


n 


Zizi<i2i< 
OT oO 


Ss 


i?) 
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1M x 36 5.0V IC DRAM Card 


7 Input Voltage (RAS & DATA) -1.0 to +6.0 V 
IN 
Input Voltage (Redriven Signals) -0.5 to Voc + 0.5 V 


Storage Temperature -40 to +85 


Short Circuit Output Current 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Voc Supply Voltage 
Input High Voltage (RAS & DATA) 


Input Capacitance (A0~A9) 


Output Capacitance (DQ0~DQ34) 
Parity Output Capacitance (PQ8, PQ17, PQ26, PQ35) 
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IBM11J1360BL 


1M x 36 5.0V IC DRAM Card 


mene Electrical CharacteristicS (1, = 0 to +55°C, Voc = 5.0 + 0.25V) 


Parameter 


ef Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2Vjy) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vit, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vec - 0.2V) 


CAS Before RAS Refresh Current__ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


0 
> 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS s Vit, WE = Vin. tras S$ 1pSec, tre = 125uSec) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout $ Vec) 


Output High Level 
Output "H" Level Voltage (lout = -2mA @ 2.4V) 


Output Low Level 
Output "L" Level Voltage (loy7 = +2mA @ 0.4V) 


; at 
i>) 

— 

PO 


po 
pa 


1. Ioc1, locos, loca and Iocg depend on cycle rate. 

2. Icoc1, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Ica, it can be changed once or less when CAS = Viy 
4. Refresh current is specified for the X32 configuration using One Bank 
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1M x 36 5.0V IC DRAM Card 


AC Characteristics (T, = 0 to +55°C, Voc = 5.0 + 0.25V) 


1. Viy (min) and Vj (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Viv. 

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10ns (CAS, WE) or 11ns (Address) maximum delay, 
no pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 


4. AC measurements assume ty = 5ns. 
-70 
Units Notes 


Read, Write, and Refresh Cycles (Common Parameters) 
| tre Random Read or Write Cycle Time 
— : 


tac 
A 
AS Precharge Time 
RAS Pulse Width 
|_tcas_ [CAS Pulse wi ee ce 
= 
Row Address Hold Time [ a0r Je ee 
a 
as 
R 
7 


Symbol Parameter 


S Precharge Time 


wl as 
=) 


Column Address Setup Time 
Column Address Hold Time 
: 
: 

AS Hold Time 
AS Hold Time 

AS to RAS Precharge Time 
CAS Delay Time from Diy 


Column Address Hold Time Referenced to RAS 
t 


| tr [Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcag for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 19Ns plus a minimum toy of 
2ns would result in turning data out of the card at 21ns (7ns before max tcac of 28ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


>| Pov fp 
Zin 
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Oo 1 oO 
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= 
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to CAS Delay Time 


to Column Address Delay Time 


BY 


64G1720 Page 1263 
MMDI15DSU-00 
Revised 6/94 


IBM11J1360BL 
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Write Cycle 


| twe | Write Command Pulse Width 
Write Command to RAS Lead Time 


1 
1 
1 


1 


Diy Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


Access Time from RAS 


ei 
oO 


Units 


Pin 
of;o 


a 
; 
Se 
on lowputOaiahoatine 


GAS to Diy Delay Time 
Output Buffer Turn-off Delay 


. Access time is determined by the later of trac, toac, taa OF tcpa, 
. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Nh 
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ae 9 
Nh 7 PM 
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1M x 36 5.0V IC DRAM Card 


topa Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, topa, tan. 
2. Access time assumes a load of 100pf. 


Symbol Parameter Units Notes 


i CAS Hold Time 13 
CHR —_|(CAS before RAS Refresh Cycle) 
i AS Setup Time 20 
CSR —_1(CAS before RAS Refresh Cycle) 
etup Time 20 
(CAS before RAS Refresh Cycle) 
WE Hold Time 10 
(CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


Refresh Period 
1. 1024 refreshes are required every 128ms. 
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Hi-Z 
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tac 


Ss 


trac 


Hi-Z 


Read 
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Write Cycle (Early Write) 


tae 


tap 


tras 


Hi-Z 
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1M x 36 5.0V IC DRAM Card 


Fast Page Mode Read Cycle 


trasp 


: “H” or “” 
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Fast Page Mode Write Cycle 


trasp trp 


Dout 


: “HY” or a 
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IBM11J1360BL a 
1M x 36 5.0V IC DRAM Card 
RAS Only Refresh Cycle 
tac 
| tras tap | 
IH 
Vit = 


tapc RP 


ress 
OH 
Dour _ i- a 
OL 
” or by 
Note: WE, Diy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 
tras tap 
Vin — 
RPC 
tcsR  j=— 
trec RP 

t 

cP t 
es CHR 
i 

tweaH 


tcop 


IH — 
IN 


OUT 


: ea” or i es 


Note: Addresses are “H” or “L” 


SR nS aA a APES SI LL EIS IE I 5 INS NT FI I I a SE EEL TE DI TT ETI EL CCL DATE LEE ET TE EET EN, 


64G1720 Page 1271 
MMDI15DSU-00 
Revised 6/94 


IBM11J1360BL 


1M x 36 5.0V IC DRAM Card 


Layout Drawing 


54.1 (MAX) 


3.5 MAX 
0.138 


pe dg 


3.4 MAX 
134 
1.60 MAX 
0.063 
NOTE: All dimensions are typical unless otherwise stated. ee 
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2M x 36 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card 
¢ Performance: 


-70 


Fast Page Mode Cycle Time 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 


The 1IBM11J2360BL is a 8MB industry standard 
88-pin IC DRAM card. It is organized as a 2M x 36 
high speed memory array. It is built using 16 - 1Mx4 
devices, 8 - 1Mx1 devices and is compatible to the 
JEDEC/PCMCIA/JEIDA 88-pin standard. Improved 
system performance is provided by the on-card buff- 
ering of selected input signals. The specified timings 
include all buffer, net and skew delays, which allow 
the system designer to work with a simpler interface. 
The DQ and RAS signals are not buffered, which 
preserves the access specification of 70ns. Multiple 
RAS inputs are used to conserve power by allowing 
individual bank selection. In the x36 configuration 


Card Outline 


#88 
#44 


WOLLOd 
dOL 


PIN #45 


* Single 5.0V, + 0.25V Power Supply 

¢ All inputs buffered except RAS and DATA inputs 

¢ Multiple RAS inputs for x18 or x36 selectability 

« 10/10 Addressing (Row/Column) 

¢ Optional Fast Page Mode access cycle 

« Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 1024 refresh cycles distributed across 128ms 

« Polarized Connector 


the memory may be utilized as two banks, each hav- 
ing four unique bytes. The x18 configuration may be 
utilized as four banks each having two unique bytes. 
Only one bank is activated by each RAS, leaving the 
other banks in standby mode, thus saving power. All 
IBM IC DRAM cards are packaged in a rugged metal 
case for maximum device protection in portable 
applications. The related 2M x 32 version of this 
ICDRAM card is IBM11J2320BLA 
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Pin Description Pinout 
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AO - A9 Address Inputs 
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1. DQ numbering is compatible with non parity (x32) version) 


Ordering Information 


_PartNumber | __ Organization __| Speed | Notes 


For 80ns applications use this 7Ons Part Number. 
IBM 11J2360BLA-70 2M x 36 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 70ns version. 
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Block Diagram 


CAS 3 
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WE 
ADD Ki» PQ26 


RAS 2 
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Truth Table 


oe 


Fast Page Mode - Read: _ : 
ae Pt [om [me [oe [von 


Feregage everest nw 
ee a 


Valid Data In 


Valid Data In 


RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


High Impedance 


High Impedance 


PD1 (PD1 - PD4: Addressing/Dram Type 


i ) 
PD5 ( Number of Banks/Organization) 
) 


< 
oN 
7.) 


2 NI 


< 
(79) 
” 


<i< 
ive) wn 
” (7) 


NC 


PD8 (Refresh Type NC 


1. NC= OPEN, Vsg = GND 


PD2 
PD3 
PD6 ( Speed) Vss 
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2M x 36 5.0V IC DRAM Card 


Power Supply Voltage -1.0 to +6.0 
Input Voltage (RAS & DATA) -1.0 to +6.0 
) 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


; 


y Input High Voltage (RAS & DATA) | 24 | — | 

i Input High Voltage (Redriven Signals) | 20 | — | Voc 
3 eed ee 
Eel 


Input Low Voltage (Redriven Signals) keeoae a 


1. All voltages referenced to Vss. 


Parameter 


[syre_ 
[Gx [input capastance anwasy TT 
Input Capacitance (RAS) | sr {pF OT 
Input Capacitance (WE) ea ea ae 
Output Capacitance (DQ0~DQ34) Psa | pF 

a ae 


Output Capacitance (PQ8, PQ17, PQ26, PQ35) 
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2M x 36 5.0V IC DRAM Card 


DC Electrical Characteristics (1, =0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter | Notes 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS >Vjy) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vix: tac = tac min) 


— 
w 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vit, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE > Vin. tras S$ 1pSec, tac = 125uSec) 


_h 
ie) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 

(Dour is disabled, 0.0 < Vout < Vcc) 

Output High Level 

Output "H" Level Voltage (lour = -2mA @ 2.4V) 2.4 


> 
= Pea 
mye | @ 
S) 


Output Low Level 


Output "L" Level Voltage (lout = +2mA @ 0.4V) 


1. leer, loca, loca and Iocg depend on cycle rate. 

2. loci, lcca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;,. In the case of Ic¢cq, it can be changed once or less when CAS = Vin 
4. Refresh current is specified for the X32 configuration using One Bank 
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2M x 36 5.0V IC DRAM Card 


AC CharacteristicS (T, =0 to +55°C, Vcc = 5.0+ 0.25V) 


1. Vin (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vi, and 
Vic. 

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. sas 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10ns (CAS, WE) or 11ns (Address) maximum delay, 
no pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

Units 


4. AC measurements assume ty = 5ns. 
Parameter Notes 
| Min | Max _ 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time | 1390 | — | ons | 
AS Precharge Time dO. ee ane 
AS Pulse Width 10K | ns | 
| teas [CAS Pulse W [ons 
Row Address Setup Time i. ste | Fons | 
Row Address Hold Time | 10 | pons | 
Column Address Setup Time aig 
Column Address Hold Time ons 
pons 
Le 4 pons 
ps 
pons 
pons 
oe pons 
Ss pons 
| ins | 


—_, 
w 
© 


Ike 


DD 


O 
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O 
Uv 
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© 
= 
o 
_> 
° 


RAS to CAS Delay Time 

RAS to Column Address Delay Time 
RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 

CAS Delay Time from Diy 


tar Column Address Hold Time Referenced to RAS 


tr Transition Time (Rise and Fall) 


1. The minimum tcas requires tcgy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 

2. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the taap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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2M x 36 5.0V IC DRAM Card 


Write Cycle 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


. Access time is determined by the later of trac, toac, tag OF topa, 
. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. tore (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Units 
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Fast Page Mode RAS Pulse Width 


tcpnH | RAS Hold Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, tan. 
2. Access time assumes a load of 100pf. 


Parameter 


CAS Setup Time 
(CAS before RAS Refresh Cycle) 


WE Setup Time 
(CAS before RAS Refresh Cycle) 


WE Hold Time 


(CAS before RAS Refresh Cycle) 
RAS Precharge to CAS Hold Time 


Refresh Period 
1. 1024 refreshes are required every 128ms. 
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Read 


tras tap 


Von— 
Dout Hi-Z Valid Data Out HZ 
Vor — | 
trac r 
: “4” or co La 
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Write Cycle (Early Write) 


tras tap 


Address 


IN 


OH— 


OUT 


: “4” or a 
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Fast Page Mode Read Cycle 


, trasp tap 
Vin— toprH 
RAS 
CAS 
Address 
IN 
Dout 
: “LH” or oy Ri 
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Fast Page Mode Write Cycle 


trasp 


IH— 


ress 


IN 


Dour 


: “4” or ss 
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RAS Only Refresh Cycle 


tras tap 


IH 


trec RP 


Vou. 
Vor 
: “HY” or ig 
Note: WE, Dy are “H” or “L” 
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CAS Before RAS Refresh Cycle 


RC 


tap 


S 


RPC 


tapc 


tcsr 


cP 


om 
x= 
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twrH 


twre 


a or ie 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


54.1 (MAX) Sere 
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NOTE: All dimensions are typical unless otherwise stated. ““ 7=T* 
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4M x 36 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 

« Performance: + All inputs buffered except RAS and DATA inputs 

¢ Multiple RAS inputs for x18 or x36 selectability 

¢ 11/11 Addressing (Row/Column) 

¢ Optional Fast Page Mode access cycle _ 

« Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 2048 refresh cycles distributed across 256ms 

¢ Polarized Connector 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Description 


The IBM11J4360BL is a 16MB industry standard banks each having two unique bytes. Only one bank 
88-pin IC DRAM card. It is organized as a 4M x 36 is activated by each RAS, leaving the other banks in 
high speed memory array. It is built using 8- 4Mx4 standby mode, thus saving power. All IBM IC DRAM 
devices, 4- 4Mx1 devices and is compatible to the cards are packaged in a rugged metal case for maxi- 
JEDEC/PCMCIA/JEIDA 88-pin standard. Each bit is mum device protection in portable applications. The 
uniquely addressed via 22 address bits. . Improved related 4M x 32 version of this ICDRAM card is 
system performance is provided by the on-card buff- IBM11J4320BLA. 

ering of selected input signals. The specified timings 

include all buffer, net and skew delays, which allow 

the system designer to work with a simpler interface. 

The DQ and RAS signals are not buffered, which 

preserves the access specification of 7Ons. Multiple 

RAS inputs are used to conserve power by allowing 

individual bank selection. In the x36 configuration 

the memory is a single bank, having four unique 

bytes. The x18 configuration may be utilized as two 


Card Outline 
#88 
#44 
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g 5 IC DRAM 
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4M x 36 5.0V IC DRAM Card 


Pin Description Pinout 


Ct] vs | 2 | CAS] a5 | Vos | 67 | Yoo 
[2 [bao] CST [a6 are [a8 | CASS 
I 


PQS, PQ17 Taper are oe PDs 
a er arom Poa ar 
ee ee ee ee ee ee ee Be 
pe PD8 

a 
eo oe 
i 
rie oa [ae aa 
i 
Pie a on [er fe 
mse] Vass Vss 


1. DQ numbering is compatible with non parity (x32) version) 


Ordering Information 


|_____PartNumber | ___Organization__| Speed | Notes 


For 80ns applications use this 70ns Part Number. 
IBM11J4360BLA-70 4M x 36 70ns Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 


CAS 3 


RAS 0 
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4M x 36 5.0V IC DRAM Card 


Truth Table 


[High impedance _—sd Impedance 
Valid Data Out 
Valid Data In 


Valid Data Out 


Valid Data Out 


Valid Data In 

L Valid Data In 
RAS-Only Refresh High Impedance 
CAS-Before-RAS Refresh High Impedance 


Presence Detect 


PD1 (PD1 - PD4: Addressing/Dram Type) 


PD5 ( Number of Banks/Organization) 
PD6 ( Speed) 


PD8 (Refresh Type) NC 
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Absolute Maximum Ratings 


| Symbol — | Parameter, =| Rating’ =| Units, =| Notes 


| Torn [Operating Temperature 


Storage Temperature -40 to +85 °C 


a 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Ww 
mA 


Input Low Voltage (Redriven Signals) f s00n. 


1. All voltages referenced to Vss. 
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4M x 36 5.0V IC DRAM Card 


DC Electrical Characteristics (T, = 0 to +55°C, Voc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current -70 1280 m 
(RAS, CAS, Address Cycling: tac = tac min) 


2 
Standby Current (TTL) 

Power Supply Standby Current 2 
(RAS = CAS 2Vji) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2Vi1: tac = tac min) 


A 
mA 1,3 


& 


3 
> 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: trac = trac min) 


= 
> 


3 
> 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2 Vin, tras < 1pSec, tac = 125uSec) 


‘ nh 
o> rN 
3 
> 


> 
” 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin < (Voc < 6.0V)) 

All Other Pins Not Under Test = 0V 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout $ Vcc) 


Vv Output High Level 24 
OH | Output "H" Level Voltage (lour = -2mMA @ 2.4V) 


Vv Output Low Level 
OL —_- {Output "L" Level Voltage (Iour = +2MA @ 0.4V) 


1. loot, lecs, loca and Iocg depend on cycle rate. 

2. Ioc1, loc4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = Vj. In the case of Icoc4, it can be changed once or less when CAS = Vin 
4. Refresh current is specified for the X32 configuration using One Bank 


> 
oO 
© 
rs) 
> 


F 
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4M x 36 5.0V IC DRAM Card 


AC Characteristics (T, =0 to +55°C, Vcc = 5.0 + 0.25V) 


1. Viy (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
ViL- 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Parameter 


tRaH 
tasc 


CAS D 
Column Address Hold Time Referenced to RAS 
Transition Time (Rise and Fall 


. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 

. Operation within the tacp (max) limit ensures that trac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


elay Time from Dyy 
) 
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Write Cycle 


Parameter 


es 
a 
= 


Symbol 


tour Data Hold Time Referenced to RAS 
tos Din Setup Time 
tou Din Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


-70 
Symbol Parameter a ae Units 
rama Max pm 


RRR |g PE APS SPO SP PPS PSE at SACP Sh TO OTE AD rg SE OTE EES ITE FSG RATTLED AP LR AR AEA 


trac {Access Time from RAS =a 
tcac [Access Time from CAS | — | 
tan Access Time from Address | = | 42 | 


—a fw ja 
ow ft & : 
NO F MT fh 


CAS to Output in Low-Z | — | nm | 

ton Output Data Hold Time | — | on [| | 
[_teoo |CAStoDwDelayTime = eT 
[tore [OutputButferTum-off Delay Ts | 


. Access time is determined by the later of trac, tcac, taa OF topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. loge (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


tciz 


ah OND — 
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4M x 36 5.0V IC DRAM Card 


Units Notes 


ax 
a er 
of fd 
a 
Cee es 


Parameter 
tec 


| Min 
[te [Fase tom Owens SSCS*dSC 
eo 


RAS Hold Time from GAS Precharge 


Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


Parameter 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


> 


S Setup Time_ 
(CAS before RAS Refresh Cycle) 


WE Setup Time 
(CAS before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


Refresh Period 
1. 2048 refreshes are required every 256ms. 


De ST eR a a ok rd 


07H4031 Page 1297 
MMDI28DSU-00 
Revised 6/94 


IBM11J4360BL 


4M x 36 5.0V IC DRAM Card 


Read 
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Hi-Z 


ton 
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4M x 36 5.0V IC DRAM Card 


Write Cycle (Early Write) 


tras tap 


a 


Address 


IN Valid Data 


OH— 


OUT 


F “H” or st 
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Fast Page Mode Read Cycle 


2) 
> 
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Address 


Dour 


: “H” or a eg 
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Fast Page Mode Write Cycle 


tae 


trasp 


CAS 


re) 
re! 
5 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tcrp 


tapc 


CAS 


” 
%) 
© 
3 
< 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tcrp 


tapc 


tcsr 


Addresses are “H” or “L” 


Note 
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Layout Drawing 


1.60 MAX 1.60 MAX 
063 .063 
NOTE: All dimensions are typical unless otherwise stated. “== 
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4M x 36 5.0V IC DRAM Card 


Features 


¢ Industry Standard 88Pin IC DRAM Card 
¢ Performance: 


nnn [7 
cac | CAS Access Time 
: 
tac 
tpc 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


Lonpead 


=> 


n 


Description 


The IBM11J4360DL is a 16MB industry standard 
88-pin IC DRAM card. It is organized as a 4M x 36 
high speed memory array. It is built using 8- 4Mx4 
devices, 4- 4Mx1 devices and is compatible to the 
JEDEC/PCMCIA/JEIDA 88-pin standard. Each bit is 
uniquely addressed via 22 address bits. The x4 
Drams require 12 ROW/10 COLUMN addresses and 
the x1 DRAMS require 11 ROW/11 COLUMN 
addresses. The highest order ROW addresses must 
be sent as the highest order COLUMN address to 
satisfy both DRAM requirements. Improved system 
performance is provided by the on-card buffering of 
selected input signals. The specified timings include 
all buffer, net and skew delays, which allow the sys- 
tem designer to work with a simpler interface. The 
DQ and RAS signals are not buffered, which pre- 


Card Outline 


#88 


WOLLOd 
dOL 


¢ Single 5.0V, + 0.25V Power Supply 

All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x18 or x36 selectability 
12/11 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 4096 refresh cycles distributed across 256ms 

¢ Polarized Connector 


serves the access specification of 70ns. Multiple 
RAS inputs are used to conserve power by allowing 
individual bank selection. In the x36 configuration the 
memoryis a single bank, each having four unique 
bytes. The x18 configuration may be utilized as 
twobanks each having two_unique bytes. Only one 
bank is activated by each RAS, leaving the other 
banks in standby mode, thus saving power. All IBM 
IC DRAM cards are packaged in a rugged metal 
case for maximum device protection in portable 
applications. The related 4M x 32 version of this 
ICDRAM card is IBM11J4320DLA 


IC DRAM 


CARD 
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Pin Description Pinout 


- RASO-BAS3 [Row Address Strobe 
CASO -CAS3_ {Column Address Strobe 
we 


[bac | 28 [CAS | a6 [bars [os _| CASS 


AO - A111 Address Inputs 
7 eal Data Input/output 
ey Bue Parity Data Input/Output 


[bar _[ 28 [poe [50] baw | 72 


io) 


:=S 


Dar6 


22 


BS) 
> 
2) 


oy 
ao 
=a 
ae 
moa 
ss 
a 
= 
2 


1. DQ numbering is compatible with non parity (x32) version) 


Ordering Information 


For 80ns applications use this 7Ons Part Number. 
IBM11J4360DLA-70 4M x 36 70ns 


Be aware if the application makes use of PD’s, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 


CAS 3 


CAS 2 
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4M x 36 5.0V IC DRAM Card 


Truth Table 


= ae 1 
ee 
oof 
ea [Vesa Baar 
eva 
a 


Fast Page Mode - Write 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


PD1 (PD1 - PD4: Addressing/Dram Type) Vss 


H->L 


1. NC= OPEN, Vgg = GND 
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4M x 36 5.0V IC DRAM Card 


Storage Temperature -40 to +85 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


Symbol | Parameter | Min |p 


2 {vy [i | 
vy, [input High Vottage (RAS & DATA) | 24 | — | Veo + 0.5 
: Input High Voltage (Redriven Signals) | 20 | — | Vec 
0 an 

Input Low Voltage (Redriven Signals) fo 00 ses Ml soe. Nie Yee 


1. All voltages referenced to Vss. 


Parameter 


Input Capacitance (A0~A9) 
Input Capacitance (RAS) 
Input Capacitance (CAS) 
Input Capacitance (WE) 
Output Capacitance (DQ0~DQ34) 


Output Capacitance (PQ8, PQ17, P26, PQ35) 


ow 
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4M x 36 5.0V IC DRAM Card 


DC Electrical Characteristics (T, =0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS 2=Viy) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS =Vix: tac = tac min) 


~~ 
ie) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vcc - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


3 
> 


nh 
b 
=| 
> 


3 
> 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE = Vin, tras S$ 1pSec, tac = 125ySec) 


oO 


Input Leakage Current 

Input Leakage Current, any input 

(0.0 < Vin $ (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV WE 


no 
=) 
> 


(o>) 


Output Leakage Current 
(Dour is disabled, 0.0 < Vout < Voc) 


-20 
2.4 


Output High Level 
oF Output "H" Level Voltage (lout = -2mA @ 2.4V) 


Output Low Level 
OL —_- | Output "L" Level Voltage (lout = +2MA @ 0.4V) 


mA 
| +60 
Ce 
| +20 | 


< < a 
ss 


> 


1. Ioc1, loca, loca and Iccg depend on cycle rate. 

2. Ioc1, lec4 depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V\.. In the case of Icca, it can be changed once or less when CAS = Vi 
4. Refresh current is specified for the X32 configuration using One Bank 
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4M x 36 5.0V IC DRAM Card 


AC CharacteristicS (Ta, = 0 to +55°C, Vcc = 5.0 + 0.25V) 


1. Vin (min) and Vj, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj, and 
Vi. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 


4. AC measurements assume ty; = 5ns. 
| 
Units Notes 
__Min__| Max 


Read, Write, and Refresh Cycles (Common Parameters) 

Random Read or Write Cycle Time 

RAS Precharge Time 

CAS Precharge Time 

RAS Pulse Width 10K 
CAS Pulse Width 

Row Address Setup Time 
Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
RAS 


RAS to Column Address Delay Time 
A 


ol 
= 


—b 
en) 


_ —_ 
A 
o1 


IE 
(2) 
o 
2) 
> 
” 
© 
Q 
35) 
< 
= 
2 
@O 
e 7 
ab pf lelstef [elf 
(oe) 


RAS Hold Time 
S Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Din 


Stan Column Address Hold Time Referenced to RAS 


1. The minimum tcags requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified trap (max) limit, then access time is controlled by taa. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 


| 
> 


Transition Time (Rise and Fall) 
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Write Cycle 


CAA TR te a SC ER EN 2 AES PE ST SE TF PI A SE RAISE SAAMI ERE AAAE EE NEE ERATAL ARRP AA GN AIRSET CR AAT 


[ines [Wie ConmerdSetuptine 
Wie ConmandPuewah SSSSCSCSC~sdCS | 
aia Tie Retwneio RS SSCSCSC~sC SY 
3 <i aoe 
Tt ) 


Din Setup Time 
Diy Hold Time 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 
-70 
Parameter Notes 


tpac |Access Time from RAS 70 


—_ 
Le) 


? 


25 
42 


tcac {Access Time from CAS 


— 
NO 


. 
. 
° 


tacs {Read Command Setup Time 


tan Access Time from Address 


2 


. Access time is determined by the later of trac, tcac, taa OF topa, 

. Measured with two TTL loads and 100pF. 

. Either tacy or taay must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


9 


oe 
Ld 
ee] 
Lew 
a 
ea 
Es 
ee 
ee 
a 
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ee ee 


Fast Page Mode Cycle Time 


ax 
ae a ee 
Tr [Fst Page Mode FASPusewan ———SSCS~S~wC ok |e 
cs a. 
tee 


tcprH | RAS Hold Time from CAS Precharge 


Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


ae 


Units Notes 


in| a 
CAS Hold Time _ as 
CHR (CAS before RAS Refresh Cycle) 
CAS Setup Time_ " 
CSR —_1(CAS before RAS Refresh Cycle) 
WE Setup Time_ iS 
(CAS before RAS Refresh Cycle) 
| — | 26 | ins | i | 


1. 4096 refreshes are required every 256ms. 
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tap 
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CAS 


Address 
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Hi-Z 


tou 


trac 
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Write Cycle (Early Write) 


tac 


tap 


tras 


Hi-Z 
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Fast Page Mode Read Cycle 


teasp tap 
Vin _ toprH 
RAS 
Vit oe 
CAS 
=| 
Address Column N 


: “4” or a? 
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Fast Page Mode Write Cycle 


trasp 


Dour 


OL — 


: “H” or ba igs 
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RAS Only Refresh Cycle 


tac 


tap 


tras 


tapc 


CAS 


Hi-Z 


WE, Diy are “H” or “L” 


Note 
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CAS Before RAS Refresh Cycle 


RC 


tap 


tras 


RPC 


tapc 


" 
= 


em 
L 
oO 


tcsr 
twrH 
twap 
tooo 


CP 


Addresses are “H” or “L” 


Note 


Page 1319 


MMDI19DSU-00 
Revised 6/94 


64G1724 


IBM11J4360DL 


4M x 36 5.0V IC DRAM Card 


Layout Drawing 
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Preliminary 8M x 36 5.0V IC DRAM Card 
Features 
¢ Industry Standard 88Pin IC DRAM Card ¢ Single 5.0V, + 0.25V Power Supply 


- Performance: All inputs buffered except RAS and DATA inputs 
Multiple RAS inputs for x18 or x36 selectability 
11/11 Addressing (Row/Column) 

Optional Fast Page Mode access cycle 
Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 2048 refresh cycles distributed across 256ms 

¢ Polarized Connector 


-70 


¢ Industry Standard DRAM functions & timings 
« High Performance CMOS process 


Description 


The IBM11J8360DL is a 32MB industry standard utilized as four banks each having two unique bytes. 
88-pin IC DRAM card. It is organized as a 8M x 36 Only one bank is activated by each RAS, leaving the 
high speed memory array. It is built using 16- 4Mx4 other banks in standby mode, thus saving power. All 


devices, 8 - 4Mx1 devices and is compatible to the IBM IC DRAM cards are packaged in a rugged metal 
JEDEC/PCMCIA/JEIDA 88-pin standard. Each bitis | case for maximum device protection in portable 
uniquely addressed via 22 address bits. Improved applications. 


system performance is provided by the on-card buff- 
ering of selected input signals. The specified timings 
include all buffer, net and skew delays, which allow 
the system designer to work with a simpler interface. 
The DQ and RAS signals are not buffered, which 
preserves the access specification of 70ns. Multiple 
RAS inputs are used to conserve power by allowing 
individual bank selection. In the x36 configuration 
the memory may be utilized as two banks, each hav- 
ing four unique bytes. The x18 configuration may be 
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1. DQ numbering is compatible with non parity (x32) version) 


Ordering Information 


[____PartNumber___| Organization __| Speed | Noes 


For 80ns applications use this 7Ons Part Number. 
IBM11J8360BLA-70 8M x 36 70ns Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 7Ons version. 
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Truth Table 


H | Row | Col | Valid Data Out 
| Row | 


Early-Write Valid Data In 


Fast Page Mode - Read: 


ist Cycle Valid Data Out 


Subsequent Cycles Valid Data Out 


Fast Page Mode - Write: 


1st Cycle Valid Data In 


Subsequent Cycles Valid Data In 
RAS-Only Refresh 


CAS-Before-RAS Refresh 


High Impedance 


Be) 
0) 
ny 
Q 


ee 
ak i 


High Impedance 


Presence Detect 
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PD1 (PD1 - PD4: Addressing/Dram Type) 
D2 
3 


72) 


S 


ss 


” 


PD5 ( Number of Banks/Organization) 
PD6 ( Speed) 

PD7 

PD8 (Refresh Type) 


1. NC= OPEN, Vgg = GND 


Vss 
Vss 
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Absolute Maximum Ratings 


Power Supply Voltage 
: Input Voltage (RAS & DATA) 0.5 10 Veg + 0.5, 7.0 
IN 


-0.5 to +7.0 


[Tere _[oerageTenpersiee id Ces 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. . 

2. Maximum power occurs when all banks are active. 
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8M x 36 5.0V IC DRAM Card Preliminary 


DC Electrical Characteristics (T, = 0 to +55°C, Voc = 5.0 + 0.25V) 
Parameter Min | Max | Units | Notes _| 
Operating Current 


Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Sib) Current 
(RAS = CAS 2Vj1) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS 2=Vix: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi, CAS, Address Cycling: tec = tec min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Vc - 0.2V) 


CAS Before RAS Refresh Current__ 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = tac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS S$ Vit, WE2= Vin, tras S 1pSec, trac = 125uSec) 


Input Leakage Current 

Input Leakage Current, any input 
(0.0 < Vin s (Voc < 6.0V)) 

All Other Pins Not Under Test = OV 


| Output Leakage Current 
OL) | (Dour is disabled, 0.0 < Vour < Vec) 


Vo Output High Level 
OH {Output "H" Level Voltage (lou = -2mMA @ 2.4V) 


pare 
Oo 


Vv Output Low Level 
OL —_- | Output "L" Level Voltage (loyr = +2mA @ 0.4V) 


1. loci, loca, loca and Iocg depend on cycle rate. 

2. loci, loca depend on output loading. Specified values are obtained with the output open. 

3. Address can be changed once or less while RAS = V;.. In the case of Iocq, it can be changed once or less when CAS = Vi, 
4. Refresh current is specified for the X32 configuration using One Bank 
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AC Characteristics (T, = 0 to +55°C, Voc = 5.0 + 0.25V) 


1. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vit. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 

4. AC measurements assume ty; = 5ns. 


Read, Write, and Refresh Cycles (Common Parameters) 


Random Read or Write Cycle Time 130 
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. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcag for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 
2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 
3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 
is greater than the specified trap (max) limit, then access time is controlled by tag. 
. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Symbol Units 


Parameter 


Write Command Set Up Time 


= 
5} 
4 


twcs 


two Write Command Hold Time 
twp Write Command Pulse Width 
Write Command to RAS Lead Time 


Write Command to CAS Lead Time 


—_ 
n 


taw. 
tow 


twcr Write Command Hold Time Referenced to RAS 


tpHR Data Hold Time Referenced to RAS 
Diy Setup Time 


Din Hold Time 


ho 
(o>) 


tou 


1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Read Cycle 


r 


. Access time is determined by the later of trac, tcac, taa OF topa, 
. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode Cycle 


trasp | Fast Page Mode RAS Pulse Width 70 
tcprnH | RAS Hold Time from CAS Precharge 


topa Access Time from CAS Precharge 


1. Access time is determined by the latter of trac, tcac, tcpa, taa. 
2. Access time assumes a load of 100pf. 


Parameter 


CAS Hold Time 
(CAS before RAS Refresh Cycle) 


S Setup Time 
(CAS before RAS Refresh Cycle) 


WE Setup Time 
(CAS before RAS Refresh Cycle) 


old Time 
before RAS Refresh Cycle) 


RAS Precharge to CAS Hold Time 


Refresh Period 
1. 2048 refreshes are required every 256ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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tcprH 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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tcrp 
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WE, Dyy are “H” or “L” 


Note 
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Layout Drawing 
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Features 


¢ Industry Standard 88Pin IC DRAM Card 
« Performance: 


es Eo 
x [scss Tne om asase [ane 


¢ Industry Standard DRAM functions & timings 
¢ High Performance CMOS process 


woe 


Description 


The IBM11J8360DL is a 32MB industry standard 
88-pin IC DRAM card. It is organized as a 8M x 36 
high speed memory array. It is built using 16 - 4Mx4 
devices, 8 - 4Mx1 devices and is compatible to the 
JEDEC/PCMCIA/JEIDA 88-pin standard. Each bit is 
uniquely addressed via 22 address bits. The x4 
Drams require 12 ROW/10 COLUMN addresses and 
the x1 DRAMS require 11 ROW/11 COLUMN 
addresses. The highest order ROW addresses must 
be sent as the highest order COLUMN address to 
satisfy both DRAM requirements. Improved system 
performance is provided by the on-card buffering of 
selected input signals. The specified timings include 
all buffer, net and skew delays, which allow the sys- 
tem designer to work with a simpler interface. The 
DQ and RAS signals are not buffered, which pre- 


Card Outline 


#88 


WOLLOG 
dOl 


#1 


« Single 5.0V, + 0.25V Power Supply 

¢ All inputs buffered except RAS and DATA inputs 

¢ Multiple RAS inputs for x18 or x36 selectability 

¢ 12/11 Addressing (Row/Column) 

¢ Optional Fast Page Mode access cycle 

« Refresh Modes: RAS-Only, CAS before RAS 
and BBU (Battery Backup) 

¢ 4096 refresh cycles distributed across 256ms 

¢ Polarized Connector 


serves the access specification of 70ns. Multiple 
RAS inputs are used to conserve power by allowing 
individual bank selection. In the x36 configuration the 
memory may be utilized as two banks, each having 
four unique bytes. The x18 configuration may be uti- 
lized as four banks each having two _unique bytes. 
Only one bank is activated by each RAS, leaving the 
other banks in standby mode, thus saving power. All 
IBM IC DRAM cards are packaged in a rugged metal 
case for maximum device protection in portable 
applications. The related 8M x 32 version of this 
ICDRAM card is IBM11J8320DLA 


IC DRAM 


CARD 
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Pin Description Pinout 


eras Data Input/output 
oa four Parity Data Input/Output 


NC 
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1. DQ numbering is compatible with non parity (x32) version) 


Ordering Information 


For 80ns applications use this 70ns Part Number. 
IBM11JU8360DLA-70 8M x 36 70ns Be aware if the application makes use of PD's, PD6 
& PD7 are different from the 7Ons version. 
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Block Diagram 
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Truth Table 
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Fast Page Mode - Read: ; 
ist Cycle Valid Data Out 
Subsequent Cycles 


1st Cycle 


Valid Data Out 


Valid Data In 


Valid Data In 


Subsequent Cycles 
RAS-Only Refresh 
CAS-Before-RAS Refresh 


Presence Detect 


PDi (PD1 - PD4: Addressing/Dram Type) Vss 
Po Vss 
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High Impedance 
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PD8 (Refresh Type) NC 
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Storage Temperature -40 to +85 


1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional 
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri- 
ods may affect reliability. 

2. Maximum power occurs when all banks are active. 


ea 2 EO Ae 
y,,_[input High Voltage (RAS & DATA) ae eee we 
Input High Voltage ee Signals) a ee ee 


Input Low Voltage (RAS&DATA) | OS | | 8 Tt 
Input Low Voltage (Redriven Signals) | inna eneemeisgae ee ie 


1. All voltages referenced to Vss. 


Capacitance (Ta, =0 to +55°C, Vcc = 5.0 + 0.25V) 
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DC Electrical Characteristics (T, =0 to +55°C, Vcc = 5.0 + 0.25V) 


Parameter 


Operating Current 
Average Power Supply Operating Current 
(RAS, CAS, Address Cycling: tac = tac min) 


Standby Current (TTL) 
Power Supply Standby Current 
(RAS = CAS =Vjx) 


RAS Only Refresh Current 
Average Power Supply Current, RAS Only Mode 
(RAS Cycling, CAS >Viy: tac = tac min) 


Fast Page Mode Current 
Average Power Supply Current, Fast Page Mode 
(RAS = Vi_, CAS, Address Cycling: tpc = tpc min) 


Standby Current (CMOS) 
Power Supply Standby Current 
(RAS = CAS = Veg - 0.2V) 


CAS Before RAS Refresh Current 
Average Power Supply Current, CAS Before RAS Mode 
(RAS, CAS, Cycling: tac = trac min) 


Battery Backup Refresh Current 
Average Power Supply Current during Battery Backup refresh 
(CAS < Vit, WE 2 Vin, tras S 1pSec, tac = 125ySec) 


Input Leakage Current 

Input Leakage Current, any input 
KL) (0.0 < Vin < (Vcc < 6.0V)) 

All Other Pins Not Under Test = OV 


Output Leakage Current 

O(L) (Dour is disabled, 0.0 < Vout s Vcc) 

Output High Level 

Output "H" Level Voltage (lour = -2mA @ 2.4V) 


fe) 


Output Low Level 
: Output "L” Level Voltage (lour = +2mA @ 0.4V) 


1. loc1, lees, Iecg and Iccg depend on cycle rate. 
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2. loci, loca depend on output loading. Specified values are obtained with the output open. 
3. Address can be changed once or less while RAS = V‘. In the case of Iccq, it can be changed once or less when CAS = Vi 


4. Refresh current is specified for the X32 configuration using One Bank 
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AC CharacteristicS (1, =0 to +55°C, Vec = 5.0 + 0.25V) 


1. Vin (min) and Vj. (max) are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
Vic. 

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is 
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh 
cycles is required. 

3. The specitied timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no 
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns 


4. AC measurements assume ty = 5ns. 
: a 
ymbo arameter Min | Max _| nits otes 
Max 


Read, Write, and Refresh Cycles (Common Parameters) 


PN 0 


RAS Precharge Time 


fee ee ale 
tcp |CAS Precharge Time | to | — {| ns | 
tras RAS Pulse Width | 70 | 10K | ons | 
tcas_ [CAS Pulse Wiath | 2 {| — | mw | 2 
tasR | Row Address Setup Time | 7 | — | ns | 
tRaH |e | — [| os | 
tasc {Column Address Setup Time Loe bt ef 
tcaH |Column Address Hold Time | 1 | — | ns | 
es 
3 | 2 | ome | 
oe ee 
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iO se) | 
ae ee ee 
ps | 50 is 


tacp 
trap | RAS to Column Address Delay Time 
tasH 
CAS Hold Time 

CAS to RAS Precharge Time 
CAS Delay Time from Din 


tar Column Address Hold Time Referenced to RAS 


tcosH 


tore 


tpzc 


a araelele 
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tr Transition Time (Rise and Fall) 


1. The minimum tcas requires tcsy to be met for both writes and reads. Also, because of the buffer, the minimum tcas for a read cycle 
must be extended to guarantee the data out window ( toy) in the application. For example, a tcas of 21ns plus a minimum toy of 
2ns would result in turning data out of the card at 23ns (6ns before max tcac of 29ns). 

2. Operation within the tacp (max) limit ensures that taac (max) can be met. tacp (max) is specified as a reference point only: if tacp Is 
greater than the specified tacp (max) limit, then access time is controlled by tcac. 

3. Operation within the trap (max) limit ensures that trac (max) can be met. trap (max) is specified as a reference point only: If trap 

is greater than the specified taap (max) limit, then access time is controlled by taa. 

. This timing parameter is not applicable to this product, but may apply to a related product in this family. 
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Write Cycle 
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1. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 


Notes 
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Read Cycle 


. Access time is determined by the later of trac, tcac, taa Or topa. 

. Measured with two TTL loads and 100pF. 

. Either tacy or tary must be satisfied for a read cycle. 

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family. 

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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Fast Page Mode RAS Pulse Width 70 
RAS Hold Time from CAS Precharge 45 


1. Access time is determined by the latter of trac, tcac, topa, tan. 
2. Access time assumes a load of 100pf. 


CAS Setup Time 
(CAS before RAS Refresh Cycle) 


1. 4096 refreshes are required every 256ms. 
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Write Cycle (Early Write) 
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Fast Page Mode Read Cycle 
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Vie os 
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Fast Page Mode Write Cycle 
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RAS Only Refresh Cycle 
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DRAM Module Product Overview 


Introduction 


DRAMs may be supplied on modules known as 
SIMMs, DIMMs, SO DIMMs or IC DRAM cards. 
These assemblies are designed in a well-defined 
industry standard format. There are significant 
advantages to the system designer of using these 
modules rather than unique assemblies of DRAMs. 


1. Most personal computers, workstations and 
other computer-based systems require low-cost 
customer upgradeable memory, ease of repair 
and, or variable-base memory sizes (for differ- 
ent models). Because DRAM modules are 
designed to a JEDEC Standard, they and their 
associated connectors are widely available from 
a variety of vendors. The end-user can easily 
acquire memory upgrades from the original sys- 
tem manufacturer or from a large number of 
specialized suppliers. These “user friendly” 
upgrades are easily installed, changed or 
removed without extensive training. 


2. The use of industry standard DRAM Modules 
enables the system supplier to design systems 
that will be compatible with higher density 
DRAM technology as it becomes available. 


3. No viable method of socketing the rapidly- 
emerging TSOP DRAM packaging exists. An 
external carrier such as a DRAM module is nec- 
essary. 


4. DRAM modules are configured to support multi- 
ple memory subsystem architectures such as 
Non-parity, Parity, and ECC. 


5. DRAM module connectors can consume less 
system board or adapter card real estate than 
directly attaching individual chips, thus providing 
potential density increases. 


Module Descriptions 


The IBM Microelectronics Division offers a broad 
range of industry-standard DRAM modules: 


72 pin Single-Inline-Memory Modules (SIMMs) 


72-pin SIMMs are popular 5V-only, industry stan- 
dard assemblies with functionally equivalent con- 
tacts on both sides of the card. Capacity ranges 
from 1 to 32MB. They have 32, 36 or 40 data bits in 
4-byte wide data busses and are constructed with 1 
to 16Mb SOJ or TSOP-packaged DRAMSs. They are 
4.25 inches wide and vary in height (generally 1 
inch). Presence Detect pins provide speed and den- 
sity information. 


168 pin Dual-Inline-Memory Modules (DIMMs) 


168-pin DIMMs are designed to a new industry stan- 
dard using functionally unique contacts on both 
sides of the card. Both 3.3 V and 5.0V versions are 
currently available. Constructed with 4 to 64Mb 
DRAMs, their capacity is 8 to 128MB with future 
DIMMs planned to 512MB when assembled with 
256Mb DRAM technology. They are 5.25 inches 
wide and vary in height ranging from 1 to 1.5 inches. 
Data busses have 64, 72 or 80 data bits. Eight buff- 
ered Presence Detect pins provide speed and den- 
sity information while two additional Identity pins 
provide bus size and self-refresh information. 


72 pin Small-Outline-Dual-Inline-Memory 
Modules (SO DIMMs) 


Useful in mobile or portable computer applications, 
72 pin SO (small outline) DIMMs are 2.35 inches 
wide with a variable height ranging from 1 to 1.5 
inches. They are constructed with 4 to 16Mb 
DRAMs (TSOP packages only) and are also extend- 
able to 256Mb DRAMS. Data bus widths are 32 or 
36 data bits with capacities of 2MB to 16MB cur- 
rently available. 


IC DRAM Cards 


Also intended for portable applications, IC DRAM 
cards are fully enclosed rugged assemblies having 
dimensions equivalent to the popular POCMCIA 
cards. Similar in architecture to 72 pin SIMMs, these 
88 pin cards are 3.37 by 2.13 by 0.130 inches in size 
and available in 5 or 3V configurations. Constructed 
with 4 to 16Mb TSOP-packaged DRAMS, 32 and 36 
bit capacities of 2 to 32MB are offered. Future cards 
can be based with up to 256Mb technology.Eight 
Presence Detect pins provide speed/density infor- 
mation. 
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DRAM Module Pin Assignment 
Impact 


Within each DRAM module type, pinouts vary due to 
different densities, memory architecture and DRAM 
chip technology. The application note specific to the 
module type provides the pin assignment detail 
needed for the memory system designer to maxi- 
mize the benefits of using the module. Also included 
are recommendations on how to use the Presence 
Detect pins in system design to enable the system to 
sense the installed DRAM module type (additional 
details are found in the individual data sheets). 


Prior to designing or specifying any memory sub- 
system, the designer should become familiar with 
the timing characteristics of the DRAM modules to 
be used. Although some DRAM modules appear to 
be compatible from an architectural and pinout per- 
spective, they may not have identical timing charac- 
teristics. Often differences in DRAM modules can be 
accommodated by careful design of memory con- 
troller but a thorough timing analysis involving all of 
the anticipated DRAM modules is essential to 
ensure a robust, reliable, trouble-free system. 


Glossary 


The following is a mini-glossary of computer mem- 
ory terms that have a particular significance when 
used in connection with DRAM modules: 


Parity 


Parity is generally applied on a byte-wide basis, e.g., 
a 4-byte SIMM will have four, 8-bit bytes plus one 
parity bit per each byte. (Refer to Byte-write) By 
necessity, parity, as opposed to a non-parity DRAM 
modules, have additional DRAM chips and addi- 
tional cost. Parity is useful to assist in diagnosis of 
the sources of system problems. This guards 
against inaccurate data processing and unexplained 
system hangs. 


Byte-write 


CPUs can perform memory operations involving 
less than the full data bus width. For example, a so- 
called 4-byte processor will fetch or store, one, two, 
three or all four bytes. This requires the DRAM mod- 
ule architecture to support operations such that 
some bytes may be masked during store operations 
so that only particular bytes will be accessed, hence 
the term “Byte-write”. Industry Standard DRAM 
modules designed for Byte-write applications, have 
individual CAS- addressable data bytes. 


Presence Detect and ID Pins 


Pins defined to permit the interfacing system to 
derive information such as speed, density, ECC, 
parity or functional information about each DRAM 
module plugged into a socket. The information pro- 
vided by these pins is in accordance with estab- 
lished, JEDEC standards and can be exploited to 
allow the system to automatically configure the 
memory system. 


ECC-Optimized 


Some systems employed in particular mission-criti- 
cal applications require memory fault tolerance via 
ECC (error correction code) techniques. ECC 
results in memory operations being carried out 
across all data bits and check bits simultaneously. 
Since there is no need for byte-write capability, the 
module’s addressing architecture is unique to ECC 
operations, hence the term, ECC-optimized. 


Check Bits 


Extra data bits provided by a DRAM Module to sup- 
port ECC function. In the case of 4 data bytes, this 
can be 7 or 8 bits producing 39 or 40 data bits. For 8 
data bytes, 8 additional bits results in a total of 72 
bits. (Refer to ECC-optimized) 


ECC-on-Simm (EOS) 


These SIMMs are designed to be plug compatible 
with parity based SIMMs but include on-board ECC 
logic that corrects single-DRAM errors in each byte 
of SIMM data. System memory data I/O operations 
via the SIMM are performed on a parity basis, with 
the on-board ECC features being transparent. 
These SIMMs provide a convenient way of upgrad- 
ing a system to fault-tolerant capability without sys- 
tem alterations. | 


Low Power 


A growing percentage of systems require low-power 
memory for portable and “green” or environmentally 
conscious computers. Low Power implies that 
DRAM chips with extended memory retention, or 
self-refresh capability that result in very low power 
supply currents, are used on the module. 


Voltage Keying 


Some DRAM modules are equipped with special 
notches, or keys, to ensure that they can only be 
plugged into systems with the appropriate power 
supply. 3.3V DRAMs will not work and are subject to 
damage if plugged into 5V systems. 
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72 Pin SIMM Design 
Considerations 


The table on page 1358 is a listing of the pinout of all 
4 types of 72 pin SIMMs with those pins that have 
different usage identified. The following explains the 
differences in more detail: 


Data (DQ) Pins. 


Most pinout differences occur in the DQ assign- 
ments, although the impact of these differences is 
not as large as might appear at first glance. Parity 
and non-parity SIMMs differ only in that the non-par- 
ity modules lack the parity bits, that are assigned as 
follows: 


CAS DQ BITS PARITY BIT 
(x32, x36) (x36 ONLY) 


ee ae eS aed ee ee 


9-16 17 
18-28 
27-34 


This implies that a system can easily be designed to 
accommodate either parity or non-parity SIMMs. 


Eight-byte ECC systems are implemented with a 
total of 64 data bits and 8 check bits, or a total of 72 
data bits. Two 36-bit ECC-optimized SIMMs are 
used in parallel in these applications. Four-byte ECC 
systems involve 32 data bits and 7, or 8 check bits, 
which is supported by x40 ECC-optimized SIMMs. 


The DQ pins on ECC SIMMs are assigned differ- 
ently since these SIMM’s do not have CAS- control- 
lable individual bytes. (Note that a x40 ECC SIMM 
has an additional 4 DQ pins more than a x86 parity 
or ECC SIMM.) A specific memory subsystem can 
be designed to support either parity or ECC. This 
enables a single system to be utilized in multiple 
ways. Although there appears to be a significant dif- 
ference in the ECC and parity data pins, this is due 
to identification numbering schemes. This is easily 
accommodated by making the proper design provi- 
sions in the interfacing memory controller. 


Control Architecture 


The following lists the key differences in basic 
addressing data word and byte selection organiza- 
tion: 


« ECC-optimized SIMMs do not have addres- 
sable words and use RAS0O for the first bank 
and RAS1 for the second bank. These 
SIMMs also do not have addressable bytes 
and use CASO for the first bank and CAS1 
for the second bank. 


¢ Parity and non-parity organized SIMMs 
have individual addressable bytes via the 4 
CAS signals. They also have 2-byte addres- 
sable words via RAS signals. This permits 
the use of these SIMMs in 2-byte processor 
based systems. RASO and RAS2 select the 
words in the first bank while RAS1 and 
RAS3 select the second-bank words, if the 
SIMM is so equipped. 


« Note that the ECC SIMMs do not need 
RAS2, RAS3, CAS2 or CAS3. 


DRAM Addressing Effects 


Modules based on DRAM chips organized 1 Mb 
deep (e.g., a 4 Mb chip organized 1 Mbx4) utilize 10 
row and 10 column address bits, identified as AO 
through AY. Modules using DRAM chips organized 
4Mb deep need 22 address bits. Some of these 
chips are organized as 12 row and 10 column bits, 
labeled AO through A11 and some are organized as 
11 row and 11 column bits, AO through A10'. Note 
that A10 and A11 occur at different pins on ECC and 
parity and non-parity based SIMMs. 


Memory refresh problems will occur if all of the 
required row columns are not refreshed. The mem- 
ory system designer is advised to ensure the mem- 
ory refresh generation portion of the memory 
controller logic correctly accommodates the require- 
ments of all of the SIMMs to be supported. Refresh 
period and row address requirements are not the 
same for all 72 pin SIMMs. DRAM chip cell retention 
has been designed so that modules based on 1Mb 


1. Sometimes referred to as symmetrical, or 
Square addressing. 
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72 Pin SIMM Pin Assignments 
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and 4Mb-deep DRAMS are compatible in the same 
system. This is possible because the longer cell 
retention in 4Mb chips compensates for the addi- 
tional number of row cycles. 


Presence Detect Considerations 


Presence Detects can provide the following benefits: 


¢ Determine if any SIMM is present. 


¢« Determine module density and generate 
proper addressing and refresh requirements 
as appropriate. 


¢ Determine DRAM module speed 


¢ Determine if non-ECC or ECC to provide 
proper addressing and DQ interpretation. 


¢ Protect against incorrect speed SIMM 
plugged in. 


¢« Ensure all installed SIMMs are the same 
type. 


The table on page 1360 shows the listing for the 72 
pin SIMM family. Presence detect ouputs must be 
tied to Vcc through a pullup resistor to generate a 
high-logic level when the SIMM PD pin is open or 
low-voltage when the PD pin is grounded. This pro- 
duces the required logical signals decodable by the 
interfacing logic. The Presence Detect circuitry does 
not permit “dotting” of signals. If a particular system 
supports multiple SIMM sockets, then MUX methods 
can be employed to minimize the memory support 
chip pins used for Presence Detect inputs from mul- 
tiple SIMM sockets. 


If Presence Detect signals are employed, then the 
system user is freed, to some extent, of having to 
follow complex SIMM installation instructions and 
limitations spelled out in the operations manual. In 
addition, a systems power-up test procedure can be 
employed to perform memory tests to determine the 
memory present and/or the number of memory 
banks on an installed SIMM and adjust contro! and 
addressing signals as necessary. 
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72 Pin SIMM Presence Detect Truth 
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Basic Architecture 


A listing of the 168 Pin DIMM Pin Assignments 
begins on page 1362. 


Intended primarily for use in 8-byte systems, 
although use in 4-byte systems is supported via on- 
board interleave, the basic structure of 168 pin 
DIMMs is organized by assignment of the data, 
RAS, CAS, and to a lesser degree, WE and OE 
pins. Bank width is defined as being one DRAM chip 
deep by the following data bus width: 


DIMM type Data bus width 


72 
72 


ray id 
[Eos Gpimized on) | re 
[E66 Opinizod oye) [| 8 


lf a DIMM has two banks, the corresponding data 
I/Os from each bank are dotted. Banks are divided 
into words, 0 and 2, selectable by RASO and RAS2 
on the first bank, and if so equipped, RAS1 and 
RAS3 on the second bank. Data pins are assigned 
to words as in the following table (note the DRAM 
chip organization affects DQ assignments on 8-byte 
ECC modules): 


DIMM TYPE Word0 Data Word2 Data 
: DQ0-7, 9-16, 18-25, DQ36-43, 45-52, 
Parit Above DQs plus Above DQs plus 
y PQ8, 17, 26, 35 PQ44, 53, 62, 71 


ECC,8-byte 
; : DQO0-35 DQ36-7 1 
(x4, x9, x18 chips) ; : 
(x8 chips) DQO0-39 DQ40-71 
ECC, 4-byte DQO0-39 DQ40-79 


On parity and non-parity DIMMs, the words are 
divided into bytes, selectable by CASO-3 in Word0 
and CAS4-7 on Word2. The same CAS signals are 
assigned to the second bank's bytes if present on 
the DIMM. ECC DIMMs do not have addressable 
bytes and utilize CAS as follows (note the difference 
depending on DRAM chip type on 8-byte modules). 


Pi fo | pacas | ba0@ | pa029 


DQ36-71 Da40-71 Da40-79 
DQ0-35 DaQo-39 DQo-39 


DQ36-71 


Memory systems can be configured to support any 

and all types of 168 pin DIMM types. There is more 
consistency between 168 pin DIMM pinouts than on 
72 pin SIMMs, greatly facilitating design of a flexible 
memory subsystem. 


Buffered Inputs 


All 168 pin DIMM signals except RAS and data sig- 
nals are buffered via on-board, high performance 
logic modules. RAS and data signals are not buff- 
ered which preserves the basic taac access specifi- 
cation of the DRAM chips. Capacitive loading of the 
other signals is reduced which reduces the need for 
“glue” logic in the memory sub-system. The DIMMs 
specified timings include all buffer, net and skew 
delays. Buffer propagation delay is a maximum of 5 
ns. 


DRAM Addressing Effects 


The 168 pin DIMM has been architected to provide 
for a multitude of potential DRAM chip depth granu- 
larities as follows 
Cell 
Row Column E 
ben el 
A0-AS A0-AQ 
AO-A10 A0-A10 

Te | oars | ao-ato | a _—| 


Memory refresh problems will occur if all of the 
required rows columns are not refreshed. The mem- 
ory system designer is advised to ensure the mem- 
ory refresh generation portion of the memory 


DRAM Chip 
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168 PIN DIMM PIN ASSIGNMENTS (Part 1 of 3) 


Front Side (left side 1-42, right side 43-84) Back Side (left side 85-126, right side 127-168) 
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168 PIN DIMM PIN ASSIGNMENTS (Part 2 of 3) 


Front Side (left side 1-42, right side 43-84) Back Side (left side 85-126, right side 127-168) 
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controller logic correctly accommodates the require- 
ments of all the DIMMs to be supported. Also, differ- 
ent page depths due to different column address 
requirements must be accounted for. 


Voltage Keying 


The diagram below shows the keying methodology 
employed on 8-byte DIMMs. 


One key defines DRAM type and one key defines 
voltage. This key provides a positive interlock so 
that DIMMs can only be plugged into a system with 
the proper supply voltage, reducing potential dam- 
age to the module DRAM chips. Unless the designer 
chooses the appropriate connector the system will 
not work. 


168 Pin DIMM Keying Methodology 


8 Byte DIMM 


DRAM Voltage Non-DRAM 
Key _ Key y. 
Position Position Position 
oT sme 
10 30 20 20 


* For DRAM/SDRAM assemblies, this area is populated with pads. 


Presence Detect Considerations 


Presence Detects can provide the following benefits: 
¢ Determine if any DIMM is present. 


¢ Determine module density and generate 
proper addressing and refresh requirements 
as appropriate. 


¢« Determine DRAM module speed 


¢ Determine if non-ECC or ECC to provide 
proper addressing and DQ interpretation. 


¢ Protect against incorrect soeed DIMM 
plugged in. 


¢« Ensure all installed DIMMs are the same 
type. 


Centerline 


Page 1365 


Application Note 


168 Pin DIMM Characteristics 


The table on page 1367 presents the complete list- 
ing of 168 pin DIMM presence detects and configu- 
rations. PD values are optimized for use in systems 
which allow “bussed” PDs to reduce system board 
wiring. On-board buffers can gate the PD data onto 
a common “PD Bus” in the system if desired. The 
PD bits can be gated onto the PD bus via use of the 
PDE, or PD enable, signal when at low-level. The 
system can read one DIMM socket data ata time via 
enabling the appropriate PDE bit or, if all PDE bits 
are tied to ground, then it may read separate PD 
lines from each DIMM. 


ID bits are designed such that they may also be 
bussed, although they are not buffered on-board the 
DIMM. The modes are defined so these pins may be 
“dotted”, if desired, to provide information on the 
entire DIMM bank. This is very useful, for example, 
to test if all installed DIMMs are ECC or not. Note 
also that if a system wants to run in Self- refresh 
mode, all installed DIMMs must support this feature, 
if not, ID1 will be grounded. 


If Presence Detect signals are employed, then the 
system user is freed, to some extent, of having to 
follow complex DIMM installation instructions and 
limitations spelled out in the operations manual. In 
addition, a systems power-up test procedure can be 
employed to perform memory tests to determine the 
memory present and/or the number of memory 
banks on an installed DIMM and adjust control and 
addressing signals as necessary. 
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DIMM 


Density DIMM DRAM DRAM Address 


Configuration Configuration 


256K x64/72, 

a ae 256K x 16/18 

> [812K x6472, 256K x 16/18 
512K x72 

512K x 64/72, 

512K x 72/80 512K x 8/9 

{Mx64/72, 1Mx72/80 |512K x 8/9 


1Mx64/72, 1Mx72/80 | 1M x 4/16/18 
Mx64/72, 2Mx72/80 | 1M x 4/16/18 


So 
* 


ri 
B 


< 


< 
B 


2Mx64/72, 2Mx72/80 |2M x 8/9 
4Mx64/72, 4Mx72/80 |2M x 8/9 


4Mx64, 4Mx72/80 4M x 4/16 
2 8Mx64/72, 8Mx72 4M x 16/18 
1 8Mx64/72, 8Mx72/80 |8M x 8/9 


16Mx64/72, 
2 \46Mx72/80 8M x 8/9 
16Mx64/72, 
'  |46mx72/80 16M x4 
| 16Mx64/72, 16Mx72 116M x 16/18 
2  |32Mx64/72, 32Mx72 116M x 16/18 


32Mx64/72. 

ane ene 32M x 8/9 TBD 
64Mx64/72, 

Sere 32M x 8/9 TBD 
64Mx64/72. 

1 — |eamx72/80 64M x 4 


EXPANSION CODE 


Oo 


oO 


i oem oy _ Se ee oe ee oe a oe co oo 
— — fea | © = oO 


< 


< 


- 


* 1M x 16/18 DRAMS with 10/10 Addressing may dissipate excessive power in some applications. Care must be taken to ensure device 
thermal limits are not exceeded. The 12/8 decode is provided as a low power option. 
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rT | 


EDO Detection 


Fast Page with EDO 
a ae ee ee Vss 


ECC/Parity Detection 


ECC Parity 


ID BITS (May be “Dot-ORed” at system 
level) 


Normal Refresh Self Refresh 


ID1 (Refresh Mode) 167 Vog 
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Basic Architecture 


A listing of the 88 Pin IC DRAM Card Pin Assign- 
ments is on page 1370 . 


The small size of these cards, which conforms to the 
JEDEC/PCMCIA/JEIDA 88-pin standard, together 
with low-power features makes them useful in porta- 
ble, add-on memory applications. They can be used 
in 4-byte systems with support for 2-byte systems 
provided via 2-byte interleave. As in other DRAM 
modules, banks are defined as being one DRAM 
chip deep. Two types of banks are currently avail- 
able (potential for ECC exists): 


IC DRAM Type Data Bus Width 
Parity 


In 2-banked IC DRAMs, the data I/O for each bank 
are dotted. Banks are divided into words, 0 and 2, 
selectable by RASO and RAS2 on the first bank, and 
if So equipped, RAS1 and RAS3 on the second 
bank. Data pins are assigned to words as: 


IC DRAM Type Word0 Data Word2 Data 
Parit DQO - 8 plus PQ8 DQ18 - 25 plus PQ26 
y DQ - 16 plus PQ17 | DQ27 - 43 plus PQ35 
On parity and non-parity cards, words are divided 
into two bytes, selectable by CASO and CAS‘1 in 
Word0 and CAS2 and CAS3 in Word2. The same 


CAS signals are assigned to the second bank's 
bytes if present on the card. 


Memory systems can be configured to support both 
types of cards. Note: the only pin difference in the 
two Card types, is on the parity IC DRAM’s where 
extra data pins are used for parity purposes. 


DRAM Addressing Effects 


IC DRAM cards are designed to provide for a multi- 
tude of potential DRAM chip depth granularities as 
shown in the following table: 


DRAM Chip 


Depth Row Column Cell Retention 
(Mb) Addresses Addresses (ms) 


0.25(256K) | A0-A8 AO-As | 64 | 
5 (512K) AO - AQ AO - A8 


AO - Ag AO - Ag 
or AO-A11 | or A0-A7 vee 


AO - A11 
or AO - A11 


Memory refresh is of particular importance on IC 
DRAM cards due to their use in portable applica- 
tions. The memory system designer is advised to 
ensure the memory refresh generation portion of the 
memory controller logic correctly accommodates the 
requirements of all the cards desired to be sup- 
ported. Also, different page depths due to different 
column address requirements must be accounted 
for. 
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88 Pin IC DRAM Card Pin Assignments 


| Pin# Top Side x32 Top Side x 36 | Pin# | Bottom Side x 32 Bottom Side x 36 


DQ18 DQ18 
DQi9 DQ19 
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*Indicates Differences 
**Reserved For Potential ECC Use 


Page 1370 


= Application Note 
88 Pin IC DRAM Card Characteristics 


Buffered Inputs Voltage Keying 


All 88 pin IC DRAM signals except RAS and data 
signals are buffered via on-board, high performance 
logic modules. RAS and data signals are not buff- 
ered which preserves the basic trac access specifi- 
cation of the DRAM chips. Capacitive loading of the 
other signals is reduced which reduces the need for 
“glue” logic in the memory sub-system. The IC 
DRAM's specified timings include all buffer, net and 
skew delays. Buffer propagation delay is a maxi- 
mum of 5 ns. 


Voltage Keying 


IC DRAM cards do not have voltage keying but the 

connector is designed to guard against incorrect 

insertion. Because power supply voltage is assigned 

different pins for 5V and 3V cards, protection against Front 
incorrect voltages is provided. See diagram. 


Presence Detect Considerations 


The table on page 1372 presents the complete list- 
ing of IC DRAM card presence detects and configu- 
rations. Note: that due to different DRAM chip 
technology being used on otherwise similar cards, 
refresh characteristics can vary. However, decoding 
of the PDs can be used to indicate the differences. 
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88 Pin IC DRAM Card Presence Detect 
PD Bits 


Card 
Density 
MB 


- 
- 
- 


Dram Organization 


No Card 


ZIIN 
OF 
NO 
' 
J 
: 
; 
aan 


256K x 1, 4, 16, 18 
256K x 1, 4, 16, 18 


512K x 8,9 
512K x 8, 9 


1M x 1, 4, 16, 18 
1M x 1, 4, 16, 18 
1M x 16, 18 
1M x 16, 18 


= 

QO 
2a2z<< << 
008 8 oo 
<<<< << 
AN AN nN 
nan aA DN nn 
ZZZZ <=& 
QNg00 nn 
nnn DN an ” 


4M x 1, 4, 16, 18 
4M x 1, 4, 16, 18 


<z/i<zZz2)/<27/<27)/<272<2;<z2!/< 
eee a 


PD Speed PD Refresh PD Page Type 
res oe ee ee Ee 


SPEED (RAC) 
100 ns 
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Basic Architecture 


A listing of the 72 Pin SO DIMM Pin Assignments is 
on page 1374. 


Intended primarily for the emerging low-power mar- 
ket, or any system in which space is at a premium, 
this new family of DIMMs can be used in 4-byte sys- 
tems with support for 2-byte systems provided via 2- 
byte interleave. As in other DRAM modules, banks 
are defined as being one DRAM chip deep. Two 
types of banks are available: 


SO DIMM Data Bus Width 


If a SO DIMM has two banks, then the correspond- 
ing data I/Os from each bank are dotted. Banks are 
divided into words, 0 and 2, selectable by RASO and 
RAS2 on the first bank, and if so equipped, RAS1 
and RAS3 on the second bank. 


Data pins are assigned to words as: 


- us PQ17 | DQ27 - 43 Plus PQ35 
On parity and non-parity SO DIMMs, the words are 
divided into two bytes, selectable by CASO and 1 in 
Word0 and CAS2 and 3 in Word2. The same CAS 


signals are assigned to the second bank's bytes if 
present on the SO DIMM. 


Memory systems can be configured to support both 
types of SO DIMMs. Note the only pin difference in 
the two types of SO DIMMs is the 4 extra data pins 
on the parity SO DIMMs used for parity purposes. 


DRAM addressing effects 


SO DIMMs are designed to provide for a multitude of 
potential DRAM chip depth granularities as shown in 


the following table: 


DRAM Chip Row Column 


Addresses Addresses 


Cell Retention 
(ms) 


Memory refresh is of particular importance on SO 
DIMMs due to use in portable applications. The 
memory system designer should ensure the mem- 
ory refresh generation portion of the memory con- 
troller logic correctly accommodates the 
requirements of all of the SO DIMMs to be sup- 
ported. Also, different page depths due to different 
column address requirements must be accounted 
for. 


Mechanical Keying 


These SO DIMMs have a different sized notch at the 
DIMM's left edge of to differentiate between power 
supplies as is shown below. The purpose of this 
mechanical keying is to ensure that low-power 
DIMMs can't be plugged into systems with incorrect 
power supplies. The designer must select the appro- 
priate connector for the expected SO DIMM. 


x32 / x36 


Configuration 


Power 
Supply 


5.0V 
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72 Pin SO DIMM Pin Assignments 
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Presence Detect Considerations 


Presence Detects can provide the following benefits: 
« Determine if any SO DIMM is present. 


¢« Determine module density and generate 
proper addressing and refresh requirements 
as appropriate. 


« Determine DRAM module speed 


¢ Determine if non-ECC or ECC to provide 
proper addressing and DQ interpretation. 


¢ Protect against incorrect soeed SO DIMM 
plugged in. 


¢« Ensure all installed SO DIMMs are the same 
type. 


The table on page 1376 presents the complete list- 
ing of 72 pin SO DIMM presence detects and config- 
urations. SO DIMMs PD characteristics are very 
similar to those of 72 pin SIMMs except that SO 
DIMMs have 7 versus 5 PD pins as do 72 pin 
SIMMs. Also, these 7 PDs contain different coded 
information. 


Presence detect outputs must be tied to Voc through 
a pullup resistor to generate a high-logic level when 
the SO DIMM PD pin is open or low-voltage when 
the PD pin is grounded. This produces the required 
logical signals decodable by the interfacing logic. 
The Presence Detect circuitry does not permit “dot- 
ting” of signals. If a particular system supports multi- 
ple SO DIMM sockets, then MUX methods can be 
employed to minimize the memory support chip pins 
used for Presence Detect inputs from multiple SO 
DIMM sockets. 


If Presence Detect signals are employed, then the 
system user is freed, to some extent, of having to 
follow complex SO DIMM installation instructions 
and limitations spelled out in the operations manual. 
In addition, a systems power-up test procedure can 
be employed to perform memory tests to determine 
the memory present and/or the number of memory 
banks on an installed SO DIMM and adjust control 
and addressing signals as necessary. 
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72 PIN SO DIMM Presence Detect 
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ECC-on-SIMM Memory Modules 


The ECC-on-SIMM family of memory modules 
are DRAM SIMMs organized as 1M x 36, 2M x 
36, 4M x 36, and 8M x 36. In addition to the 
JEDEC standard pinout, a special option is 
available which brings out an error indicator sig- 
nal for each byte of data on the SIMM. The four 
error lines are brought to the SIMM tabs on pins 
29, 46, 66 and 71 for errors on byte 0, 1, 2, and 
3, respectively. 


Part Number Applicability 


The error indicator option is currently available 
only on gold-tab, 7Ons ECC-on-SIMM modules. 
The cross reference table for standard modules 
and error indicator modules is shown below. 


Sa 
SN 
[aise [esate 70 | TaN TEBSO8 TO 


Error Indicator Line Timings 


The error indicator signals are minus-active. 
They are driven by 4mA tristate drivers; they can 
not be dotted. The error lines are valid for the 
same duration as data on a read. That is, 20ns 
(Tcac) after CAS is valid during a read cycle, the 
error lines will be valid. They will remain valid 
until CAS returns high. The drivers will come out 
of tristate about 5ns after CAS falls and return to 
tristate about 5ns after CAS rises, although 
these timings are not guaranteed. The lines will 
activate whenever a single-bit error is being cor- 
rected or a double bit error is detected. In case 
of the latter, bad parity will be sent to the system 
to indicate an uncorrectable error. An active 
error line could indicate an error in either of the 
two data-bit DRAMs or the check-bit DRAM 
associated with that byte. 


Error line functioning during write operations 


The ECC-on-SIMM module will detect bad parity 
on write operations. That is, if the system sends 
any byte of data with parity different than that of 
the first byte of data written after power-on, the 
SIMM will flag that data as being invalid and 
return a parity error when data is subsequently 
read. During write operations, the error line 
comes out of tristate with the same timings as in 


a read operation, ie approximately 5ns after 
CAS transitions, however it is valid from a point 
15ns after valid CAS and remains valid until 
CAS rises. An error during a write operation indi- 
cates that a parity error is being detected and 
that a subsequent read of that data will also 
reflect that parity error. The use of the error line 
during write operations has not been character- 
ized. 


TTR Tg PR NN SN Pa aI APF a SI a A 
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Introduction 


Although small, there is some likelinood that DRAM- 
based memory in a computer can fail. These fails 
are of two basic categories: 


1. Hard fails, in which the nature of the fail repeats, 
and is basically permanent. Fixing these fails 
permanently may require replacement of some 


part of the memory hardware. Hard error rates 
are known as HERs. 


2. Soft fails, Non-permanent fails that may never 
reoccur, or occur at infrequent intervals. [Soft 
fails are effectively “fixed” by powering the sys- 
tem off and back on.] Soft error rates are known 
as SERs. 


SERs are higher than HERs. These errors stem 
from two sources: alpha particles and cosmic rays. 
Alpha particle SERs have been virtually eliminated 
in modern DRAM technology. No DRAM is entirely 
insensitive to cosmic rays, but IBM DRAMs have 
very low cosmic ray sensitivity because the IBM 
‘inside-store’ trench cell stores more charge. In addi- 
tion, the 'inside-store’ trench stores the charge ina 
dielectric capacitor, minimizing the charge collection 
area. 


All system designers should have a basic goal of 
providing as reliable system as possible. Over time, 
methods have been developed (and discussed and 
debated endlessly!) to minimize the impact of sys- 
tem memory fails via improving system fault-toler- 
ance. This note presents a comparison from an 
advantage/disadvantage aspect, of the four basic 
levels of fault tolerance: 

¢ Non-parity 

¢ Parity 

¢ ECC, or error-correction coding 

¢« EOS, or ECC-on-SIMM 


Non-parity 


Basically, non-parity systems have no fault-toler- 
ance at all. Tne reason they are even used is 
because they have the lowest inherent cost. No 
additional memory is necessary as is the case with 
parity or ECC techniques. Since a parity-type data 
byte has 9 bits versus 8 for non-parity, memory cost 
is 12.5% higher. Also the non-parity memory control- 
ler is simplified since it does not need the logic gates 


to calculate parity or ECC check bits. Portable sys- 
tems which place a premium on minimizing power 
might benefit from the reduction in memory power 
due to less DRAM chips. Finally, the memory sys- 
tem data bus is narrower which reduces the amount 
of data buffers. In modern memories, HERs and 
SERs are now smaller than previously, as a result 
the likelinood of memory errors occurring in a given 
system for its entire operating life has dropped to an 
extremely smail level. Estimates place the value of 
memory fails in a modern office desk top computer 
at less than one in ten years. This error rate maybe 
tolerable because: 


¢ The error may result in a system hang, or doing 
something so anomalous as to be obvious to the 
user, in which case he turns off the system and 
reboots. This is the case with a soft error, for 
example. 


¢ Inthe case of hard errors rendering a system 
inoperative, running the system diagnostics may 
lead to the problem source. 


¢ Low-end systems such as games, due to their 
extreme market cost sensitivity probably can't 
justify the extra cost of parity memory. 


At any rate, employing no fault-tolerance in a system 
is simply gambling that memory errors are unlikely, 
and if they do occur, result in an inherent cost less 
than the additional hardware necessary for error 
detection. However, the disadvantage is that the 
errors can lead to a serious problem such as calcu- 
lating the wrong value to go into a bank check, or in 
the case of a system being used as a Server, a 
memory error forcing a system hang and bringing 
down all LAN-resident client systems with subse- 
quent loss of productivity. Finally, with a non-parity 
memory system, problem traceability is difficult 
which is not the case with parity or ECC. These 
techniques at least isolate to a memory source as 
the culprit, thus reducing both the time and cost of 
problem resolutions. 


Parity 


Parity, as mentioned previously, results in increas- 
ing initial system cost due primarily to the additional 
memory bits involved. Parity cannot correct system 
errors, but, since parity can detect errors it can make 
the user aware of memory errors when they occur. 
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This has three basic benefits: 


1. Guards against the consequences of faulty cal- 
culations based on incorrect data. 


2. Pinpoints source of errors which assists in prob- 
lem resolution, thus improving system service- 
ability. 

3. Potential users may perceive system as higher- 
quality than non-parity systems, resulting in 
marketplace benefits. 


Finally, DRAM module-based systems can easily be 
designed to function both in a parity or non-parity 
environment which enables the system manufac- 
turer to offer their system purchasers the choice of 
parity if they feel the additional cost is justified for 
their particular application. 


ECC 


Since studies have indicated that approximately 
98% of memory errors are of a single-bit variety, the 
most commonly used type of ECC is one in which 
the attendant memory controller detects and cor- 
rects single-bit errors and detects, but can't correct 
double-bit errors, in an accessed data word. This 
type of ECC is know as SEC-DED and requires an 
additional 7 check bits over 32 bits in a four-byte 
system and 8 check bits in an eight-byte system. 
ECC in a four-byte system obviously costs more 
than non-parity or parity but in an eight-byte system 
ECC and parity costs are equal. 


ECC entails the memory controller calculating the 
check bits on a memory-write operation, and per- 
forming a compare between the read and calculated 
check-bits on a read operation, and then, if neces- 
sary, correcting bad bit(s). The additional ECC logic 
in the memory controller is not very significant in this 
age of inexpensive, high performance, VLSI logic 
but ECC actually affects memory performance on 
writes, since the operation must be timed to wait for 
the calculation of check bits, and reads if the system 
waits for corrected data. On a partial-word write, the 
entire word must first be read, then the affected 
byte(s) rewritten and new check bits calculated. This 
turns partial-word write operations into slower read- 
modify-writes. 


Most memory errors are of a single-bit nature, 
correctable by ECC. Incorporating this fault tolerant 
technique provides high system reliability and 
attendant availability. An ECC-based system is a 
good choice for servers, work-stations or mission- 
critical applications in which the cost of a potential 
memory error outweighs the additional memory and 
system cost to correct it and ensure it does not 
detract from system reliability. 


By designing a system that allows the user to make 
the choice of ECC or parity, or non-parity for that 
matter, ultimate flexibility is provided. Several of 
IBM's personal computer systems provide user 
selectability of memory fault-tolerance techniques. 


EOS 


These DRAM module types provide an upgrade 
path to ECC via replacing the previously installed 
modules with EOS-type SIMMS, thus entailing no 
processor or planar changes. The EOS SIMMs carry 
out ECC not on word, but on single-byte boundaries. 
Through the use of high-speed DRAMs and fast on- 
board logic, performance degradation is effectively 
masked. The cost of ECC implementation using 
EOS is higher than a combination of ECC DRAM 
modules and a ECC compatible memory controller. 
This is due primarily to the extra memory necessary 
to perform ECC on a per-byte basis (ECC on a byte 
requires 4 check bits, thus on a 32-bit word a total of 
16 check-bits are necessary) and the repetition of 
the ECC logic on each installed SIMM. However, 
EOS simms are an excellent method to obtain the 
reliability-enhancing advantages of ECC without 
performance impacts. They also provide the system 
OEM with a method to provide the system purchaser 
a choice between ECC and parity-based memory. 
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Sales and Distributor Offices 


North American 
Manufacturer’s 
Representatives 
ALABAMA 

CSR Electronics 

303 Williams Ave., Suite 391 
Huntsville, AL 35801 

Tel: 205-533-2444 

Fax: 205-536-4031 
ARIZONA 

Summit Sales 

7802 E. Gray Rd., Suite 600 
Scottsdale, AZ 85260 
Tel: 602-998-4850 

Fax: 602-998-5274 
ARKANSAS 
Bonser-Philhower Sales 
689 W. Renner Rad., 

Suite 101 

Richardson, TX 75080 
Tel: 214-234-8438 

Fax: 214-437-0897 
CALIFORNIA 

Centaur Corporation 
18006 Sky Park Circle 
Irvine, CA 92714 

Tel: 714-261-2123 

Fax: 714-261-2905 


3914 Murphy Canyon Rad., 
#A125 

San Diego, CA 92123 
Tel: 619-278-4950 

Fax: 619-278-0649 


23901 Calabasas Rd., Suite 
1063 

Calabasas, CA 91302 

Tel: 818-591-1655 

Fax: 818-591-7479 


Nexus 

555 N. Mathilda Ave., 
Suite 120 

Sunnyvale, CA 94086 
Tel: 408-720-4787 
Fax: 408-720-4753 
CONNECTICUT 

SJ Associates 

10 Cooper Ridge Circle 
Guilford, CT 06437 
Tel: 203-458-7558 
Fax: 203-458-1181 
DELAWARE 

SJ Associates 

131-D Gaither Drive 
Mt. Laurel, NJ 08054 
Tel: 609-866-1234 
Fax: 609-866-8627 1 


FLORIDA 
Sun Marketing Group 


1956 Dairy Road 

West Melbourne, FL 32904 
Tel: 407-723-0501 

Fax: 407-723-3845 


600 S. Federal Hwy, 

Suite 218 

Deerfield Beach, FL 33441 
Tel: 305-429-1077 

Fax: 305-429-0019 


300 6th Ave. North 
Indian Rocks Beach, FL 34635 
Tel: 813-595-4030 

Fax: 813-595-5780 
GEORGIA 

CSR Electronics 

1651 M. Vernon Drive 
Atlanta, GA 30338 

Tel: 404-396-3720 

Fax: 404-394-8387 
INDIANA 

Geisting & Associates 
370 Ridgepoint Drive 
Carmel, IN 46032 

Tel: 317-844-5222 

Tel: 219-422-2272 (Ft. Wayne) 
Fax: 317-844-5861 
IOWA 

Spectrum Sales 

1364 Elmhurst Dr. NE 
Cedar Rapids, IA 52402 
Tel: 319-366-0576 

Fax: 319-366-0635 
ILLINOIS 

Micro-Tex, Inc. 

2400 W. Central Rd. 
Hoffman Estates, IL 60196 
Tel: 708-765-3000 

Fax: 708-765-3010 
KANSAS 

Spectrum Sales 

5382 W. 95th St. 

Prairie Village, KS 66207 
Tel: 913-648-6811 

Fax: 913-648-6823 
KENTUCKY 

Geisting & Associates 
212 Grayhawk Court 
Versailled, KY 40383 
Tel: 606-873-2330 

Fax: 606-873-6233 


MASSACHUSETTS 
(ME, MA, NH, RI, VT) 
Mill-Bern Associates 


2 Mack Rd. 

Woburn, MA 01801 

Tel: 617-932-3311 

Fax: 617-932-0511 
MICHIGAN 

Geisting & Associates 
Eight Mile Rd., Suite 113 
Livonia, MI 48152 

Tel: 313-478-8106 

Fax: 313-477-6908 


1279 Shyhills, N.E. 
Comstock Park, MI 49321 
Tel: 616-784-9437 

Fax: 616-784-9438 


MINNESOTA 
PSI 


8000 Town Line Avenue 
South Suite 206 
Bloomington, MN 55438 
Tel: 612-944-8545 

Fax: 612-944-6249 
MISSOURI 

Spectrum Sales 

100 St. Francois, Suite 114 
Florissant, MO 63031 
Tel: 314-731-4477 

Fax: 314-731-1332 
NORTH CAROLINA 
CSR Electronics 

5848 Farington Place 
Raleigh, NC 27609 

Tel: 919-878-9200 

Fax: 919-878-9117 


6425 Creft Circle 

Indian Trail, NC 28079 

Tel: 704-882-3995 

Fax: 704-882-3999 

NEW YORK/NEW JERSEY 
SJ Associates 

265 Sunrise Highway 
Rockville Centre, NY 11570 
Tel: 516-536-4242 

Fax: 516-536-9638 


547 West Lake Road 
Canadaigua, NY 

Tel: 716-394-3281 

Fax: 716-394-1139 

OHIO 

Geisting & Associates 
6324 Tamworth Court 34441 
Dublin, OH 43017 

Tel: 614-792-5900 

Fax: 614-792-6601 


26250 Euclid, Ste. 521 
Cleveland, OH 44132 
Tel: 216-261-9705 
Fax: 216-261-5624 


2854 Blue Road Rd. 
P.O. Box 39398 
Cincinnati, OH 45239 
Tel: 513-385-1105 

Fax: 513-385-5069 
OREGON 

Northwest Marketing Assoc. 
6975 SW Sandburg Rd. 
Portland, OR 97223 
Tel: 503-620-0441 

Fax: 503-684-2541 
PENNSYLVANIA 
Geisting & Associates 
471 Walnut Street 
Pittsburgh, PA 15238 
Tel: 412-828-3553 

Fax: 412-828-6160 


TEXAS 
Bonser-Philhower Sales 
8240 MoPac Expressway 
Suite 135 

Austin, TX 78759 

Tel: 512-346-9186 

Fax: 512-346-2393 


10700 Richmond, Suite 150 
Houston, TX 77042 

Tel: 713-782-4144 

Fax: 713-789-3072 
TENNESSEE 

CSR Electronics 

406 Union Avenue 
Knoxville, TN 37902 

Tel: 615-637-0293 

Fax: 615-637-0466 
VIRGINIA 

SJ Associates 

900 S. Washington Street 
Falls Church, VA 22046 
Tel: 702-533-2233 

Fax: 702-533-2236 
WASHINGTON 

Northwest Marketing Assoc. 
12835 Bellevue-Redmond Rd. 
Bellevue, WA 98005 

Tel: 206-455-5846 

Fax: 206-451-1130 
WISCONSIN 

Micro-Tex, Inc. 

22660 Broadway, Suite 4A 
Waukesha, WI 53186 

Tel: 414-542-5352 

Fax: 414-542-7934 
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Sales and Distributor Offices 


European Manufacturer’s 
Representatives 
BlueMicroelectronics Ltd. 
Albion House, Victoria 
Promenade 

Northampton, NN1, 1HH 
United Kingdom 

Tel: 44-604-603310 

Fax: 44-604-603320 


Aviv Electronics 
4, Hayetzira Street 
Ra’anana, 43100 
Israel 

Tel: 972-9-983232 
Fax: 972-9-916510 


IBM Netherland NU 
(IBM BeNeLux) 
Gilderkwartier 199 
Postbus 8303 

350 3RH Utrecht 
Tel: 30-38-3670 


Leading Technologies SA 
1 Avenue Des Neuvilles 
1920 Martigny 

Switzerland 

Tel: 41-26-232257 

Fax: 41-26-228609 


IBM Ireland, Inc. 

2 Burlington Road 
Dublin 4 

Ireland 

Tel: 353-1-6603744 
Fax: 353-1-6600005 


IBM Svenska AB 
(IBM Nordic) 
Mailpoint 6-02 
$-164 92 Stockholm 
Sweden 

Tel: (468) 793-4678 
Fax: (468) 793-2456 


IBM Oesterreich 

(IBM Eastern Europe) 
OBere Donaustrasse 95 
A-1020 Vienna 

Austria 

Tel: (43) 1-21145-3347 
Fax: (43) 1-21145-3350 


IBM Germany 

D/0018 7056-02 
Pascalstrasse 100 

D-70569 Stuttgart, Germany 
Tel: (49) 711-785-4490 

Fax: (49) 711-785-2694 


IBM Vimercate 

Via Lecco 61 

20059 Vimercate 

Italy 

Tel: (89) 39-600-4882 
Fax: (39) 39-600-5039 


North American 
Distributors 

Marshall Industries 
9320 Telstar Avenue 

El Monte, CA 91731 
Tel: 818-307-6241 
1-800-877-9839, Ext.726 


Bell Industries 

11812 San Vincente Boulevard 
Los Angeles, CA 90049-5022 
Tel: 310-447-6307 
1-800-IBM-UPGR 


Bell Microproducts 

1941 Ringwood Avenue 
San Jose, CA 95131-1721 
Tel: 408-451-1624 
1-800-995-1999 


Futuretech International 

3000 NW 72nd Avenue 

Miami, Fl. 33122 

Tel: 305-477-6406 
305-477-9790 


European Distributors 


A2M 

5, rue Carle Vernet 

92315 SEVRES Cedex, France 
Tel: (33) 1-46-237900 

Fax: (33) 1-46-237923 


Macro Marketing Ltd. 
Burnham Lane 

Slough SL1 6LN 
United Kingdom 

Tel: 44-628-604383 
Fax: 44-628-666873 


Farnell Electronics PLC 
Bahnhofstrasse 44 

71696 Moglingen, Germany 
Tel: (49)-7141-487321 

Fax: (49)-7141-487359 


ACAL Auriema Nederland bv 
Beatrix de Rijkweg, 8 

NL-5657 EG Eindhoven 

Tel: 31-40-502-602 

Fax: 31-40-510-255 


Ericsson Standard Compo- 
nents AB 

S-164 81 Stockholm, Sweden 
Tel: (46) 8-757-5000 


ACAL, Belgium 
Lozenberg, 4 
B-1932 Zaventem 
Belgium 

Tel: 32-2-720-59-83 
Fax: 32-2-725-45-23 


ECC 

Via Goldoni, 29 
1-20090 Trezzano sul 
Naviglio (Ml) 

Italy 

Tel: 39-2-484-01-547 
Fax: 39-2-484-01 -599 


Industrade AG 
Hertistrasse, 31 
CH-8304 Wallisellen 
Switzerland 

Tel: 41-1-832-81-11 
Fax: 41-1-830-75-50 


Asia/Pacific Distributors 


Segyung Electronics Co., 
Ltd. 

#182-2, Jangsa-Dong 
Jongro-Ku, 

Seoul, 110-430, Korea 

Tel: 02-272-98811/6 

Fax: 822-275-9448 


Serial System Pte Ltd. 

11, Jalan Mesin #06-00 
Standard Industrial Building 
Singapore 1336 

Tel: 65-280-0200 

Fax: 65-286-1812, 286-6723 


Hakuto Co., Ltd. 

1-13, Shinjuku 1-chome 
Shinjuku-Ku, Tokyo 160 
Japan 
Tel: 03-3225-8910 

Fax: 03-3225-9000 
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Alphanumeric Index 


Part Number Type Organization Features Page Number 
IBM11D1320BB......... 72 Pin 4 Byte SIMM......... 1M x 32............ 10/10, S:0V SAPD ecied, esscizosetivinsotae 37 
IBM11D1320BC......... 72 Pin 4 Byte SIMM......... VMAX SB 2 wsssccsnac 10/105: 0V SAPO xc dvcidersesasaeescadias 37 
IBM11D1320BD......... 72 Pin 4 Byte SIMM.......... TM XS 2 ccecccaes 10/10; 5. OVe SAPD ssaxceccrsisaheccscux 53 
IBM11D1320L............ 72 Pin 4 Byte SIMM.......... IM X32 find: 10/10, 5.0V, LC, Sn/Pb ...... eee 69 
IBM11D1360BA......... 72 Pin 4 Byte SIMM......... VMEX 36 caccn ates LOMO 25. 0V SO] PO sie tcctetexire enue 165 
IBM11D1360BB.......... 72 Pin 4 Byte SIMM.......... 1M x 36............ 10/10, 5.0V, SN/Pb ou... eee 165 
1IBM11D1360BD......... 72 Pin 4 Byte SIMM......... 1M x 36............ 10/10;-5,0V SN PD siesei enced: 181 
IBM11D1360EA......... 72 Pin 4 Byte SIMM ......... 1M x 36 QC...... 10/10; 5.0V; -SA/PDdsckicrncen 197 
IBM11D1360ED......... 72 Pin 4 Byte SIMM ......... 1M x 36 QC...... 10/1.0;:5,0N , SO/PD aie Asscconctieiinewoess 213 
IBM11D1360L............ 72 Pin 4 Byte SIMM......... 1M.X 36 wicouis 10/10, 5.0V, LC, Sn/Pb ......... 229 
IBM11D1370BA......... 72 Pin 4 Byte SIMM......... IM x 36 E......... 1.0/1.0; 5:05 SAPO issictnccastctesaeee 363 
IBM11D1400BA......... 72 Pin 4 Byte SIMM......... IMx 40 E......... 10/10, 5.0V, Sn/Pb 0... ee 363 
IBM11D1480BA......... 72 Pin 4 Byte SIMM ......... 1M x 36 EOS.... 10/10, 5.0V, SN/Pb ou... ees 453 
IBM11D2320BC......... 72 Pin 4 Byte SIMM......... 2M x 32............ 10/10,-5.0OV, SN/PD  sedscaisencasesatecosets 85 
IBM11D2320BD......... 72 Pin 4 Byte SIMM......... 2M X32 wins: 10/10,5.0V SPD seed os acciestans 101 
IBM11D2320L............ 72 Pin 4 Byte SIMM.......... 2M xX 32............ 10/025,0V.. EG Sn PO sical ices ciccewe 117 
IBM11D2360BA......... 72 Pin 4 Byte SIMM......... 2M x 36............ 10/10, 5S:.0V SNIPE ecioteceamsitend 245 
IBM11D2360BD......... 72 Pin 4 Byte SIMM......... 2M x 36............ 10/10,.5.0V SPO isis einceveta tev ds 261 
IBM11D2360EA.......... 72 Pin 4 Byte SIMM.......... 2M x 36 QC....... 10/10; 5.0V ; SAPO srcititeveeectinecees 277 
IBM11D2360ED......... 72 Pin 4 Byte SIMM.......... 2M x 36 QC....... 10/10, 5:0V, SN/PD 0... eee 295 
IBM11D2360L............ 72 Pin 4 Byte SIMM ......... 2M x 36............ 10/10, 5.0V, LC, Sn/Pb ........ ee. 311 
IBM11D2370BA......... 72 Pin 4 Byte SIMM ......... 2M x 36 E.......... 1/102 5:0 Vi. SOP Dis ciiseseicneseisxseaietans 385 
IBM11D2400BA......... 72 Pin 4 Byte SIMM......... 2M x 40 E......... 10/10, SOV. SAPD) i sissethvecsocasdetties 385 
IBM11D2480BA......... 72 Pin 4 Byte SIMM.......... 2M x 36 EOS.... 10/10, 5.0V, SN/PD ...... eee 469 
IBM11D4320B ........... 72 Pin 4 Byte SIMM ......... 4M x 32............ TUT SOV SPD assed dcoas cscexcecuses 133 
IBM11D4360B ........... 72 Pin 4 Byte SIMM ......... 4M x 36............ 1477 1 S.0Ve SNIP O vlsseconasclscsheeerccivs 327 
IBM11D4370C........... 72 Pin 4 Byte SIMM.......... 4M x 36 E......... 12/10; 5.0V, SA/PDi sick nea 407 
IBM11D4400C........... 72 Pin 4 Byte SIMM......... 4M x 40 E.......... 12/10, 5.0V, SAIPD ssiccivcsveusixsatccwciens 407 
IBM11D4480BA......... 72 Pin 4 Byte SIMM ......... 4M x 36 EOS....11/11, 5.0V, Sn/Pb oe 485 
IBM11D8320B ........... 72 Pin 4 Byte SIMM......... BMX S2utciexs TUT SOV SAPD: eaeiesdaedeetactads 149 
IBM11D8360B ........... 72 Pin 4 Byte SIMM.......... 8M x 36............ TT SOV SAVED scctaciacasteate Mestees 343 
IBM11D8370C ........... 72 Pin 4 Byte SIMM ......... 8M x 36 E.......... 12110, 5.0V SAPD icctaciasaeededasass 429 
IBM11D8400C........... 72 Pin 4 Byte SIMM ......... 8M x 40 E.......... bel 0, 5.0V . SAPD cticiatcssge ss caks 429 
IBM11D8480BA......... 72 Pin 4 Byte SIMM ......... 8M x 36:E0S.... 11/17 ;-5.0V,.SN/PD fin cnseusehicss 501 
IBM11E1320BB ......... 72 Pin 4 Byte SIMM......... IM X S2 waiasectdoce NOFIO: 5.0: Al sscssccaces sect esita denies: 37 
IBM11E1320BC......... 72 Pin 4 Byte SIMM.......... IM xX 32............ TOPO 820M AU Sccacc ous eie: hs eecealei tia, 37 
IBM11E1320BD......... 72 Pin 4 Byte SIMM.......... 1M x 32............ TO/V02 3S .OV , AU ssndecsnciihavcotonediatieavac® 53 
IBM11E1320L............ 72 Pin 4 Byte SIMM ......... 1M X 32............ 10/40; 5:0V'L CO: A oss cateaseiscteaetenss 69 
IBM11E1360BA......... 72 Pin 4 Byte SIMM......... 1M x 36............ TO/TO. SOV SAU 2c. scctecssditaeeccs seis 165 
IBM11E1360BB......... 72 Pin 4 Byte SIMM ......... 1M x 36............ VO/AO 7 S:0V > AU: ccntctsiscscascanniencsdesteass 165 
IBM11E1360BD.......... 72 Pin 4 Byte SIMM ......... IM x 36... TO/10, 5:0V 5 AU scxcndvsstasocsisecceeaveerenss 181 
IBM11E1360EA ......... 72 Pin 4 Byte SIMM ......... 1M x 36 QC...... 10/10, 5.0V, AU... cece ce ceeeeeeees 197 
IBM11E1360ED......... 72 Pin 4 Byte SIMM......... 1M x 36 QC...... 10/10; 5: 0V AU sssscescncavcasiicsiaeeineeves 213 
IBM11E1360L............ 72 Pin 4 Byte SIMM......... 1M x 36............ 10/10, 5.0V, LC, Au ..... ees 229 
IBM11E1370BA......... 72 Pin 4 Byte SIMM......... IMx 36 E......... 10/105 SOV AW scesltascxitincdevatipizcs 363 
IBM11E1400BA......... 72 Pin 4 Byte SIMM......... IMx 40 E......... TOO SON, PAU: Aassi ccocistscaianvocetonte 363 
IBM11E1480BA.......... 72 Pin 4 Byte SIMM ......... 1M x 36 EOS.... 10/10, 5.0V, AU oo eeeeeeeees 453 


Features: Addressing; Power Supply; Special Features (LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 


SnPb = Tin Lead Tabs) 
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 
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Part Number — Type Organization Features Page Number 
IBM11E2320BC.......... 72 Pin 4 Byte SIMM......... 2M X 32........0. 10/10, 5.OV AU -ciecscccusets aseavocveegeiesives 85 
IBM11E2320BD......... 72 Pin 4 Byte SIMM ......... 2M X 32............ NOG SOV AU ie saciy oes taaatctisaverssiaen 101 
IBM11E2320L............ 72 Pin 4 Byte SIMM ......... 2M X 32............ 10/10; 5.0V; LC, AW weccscccsseccectneecinns 117 
IBM11E2360BA......... 72 Pin 4 Byte SIMM......... 2M x 36............ 10/10, SOV AU lees att se taciaceee canes 245 
IBM11E2360BD......... 72 Pin 4 Byte SIMM......... 2M x 36............ MOLTO, SOV AU ss erst coscceinesvetetciss 261 
IBM11E2360EA......... 72 Pin 4 Byte SIMM......... 2M x 36 QC......10/10, 5.0V, AU ou... ceesessenteeees 277 
IBM11E2360ED.......... 72 Pin 4 Byte SIMM......... 2M x 36 QC......10/10, 5.0V, AU ou... eee eeeeetetenenees 295 
IBM11E2360L............ 72 Pin 4 Byte SIMM......... 2M x 36............. 10/10, 5:0V;, LC AU wssscoscssesscstcvcostease 311 
IBM11E2370BA......... 72 Pin 4 Byte SIMM.......... 2M x 36 E.......... TOUT, SOV) PU ss cee eecenanateuthsthccauts 385 
IBM11E2400BA......... 72 Pin 4 Byte SIMM ......... 2M x 40 E.......... VO/N0- 5 .0V AW Siceseccedsscsaterennenieciess 385 
IBM11E2480BA......... 72 Pin 4 Byte SIMM ......... 2M x 36 EOS.... 10/10, 5.0V, AU oo. eee ceeeeeeeeees 469 
IBM11E4320B ........... 72 Pin 4 Byte SIMM ......... 4M x 32.......... VAST Ty SOV AU scivatseccatarntetacecnnnd: 133 
IBM11E4360B ........... 72 Pin 4 Byte SIMM.......... 4M x 36............ VAST OV, AU: sirerieienntinecacenss 327 
IBM11E43700 ........... 72 Pin 4 Byte SIMM ......... 4M x 36 E.......... 12/105: OV AU cn ccisrsonsedeniencitones 407 
IBM11E4400C ........... 72 Pin 4 Byte SIMM.......... 4M x 40 E......... 1210; SOV AU ciel strane evinces 407 
IBM11E4480BA......... 72 Pin 4 Byte SIMM ......... 4M x 36 EOS....11/11, 5.0V, Au oo... eee eeeeeeeees 485 
IBM11E8320B ........... 72 Pin 4 Byte SIMM ......... 8M x 32............ VTINA 9. OV PAU sigsszzsusenterersactesestaass 149 
IBM11E8360B .......... 72 Pin 4 Byte SIMM ......... 8M x 36............ VIAN OV AU fa sagecaceneieescerrnectenives 343 
IBM11E83700C ........... 72 Pin 4 Byte SIMM......... 8M x 36 E......... T2010 5 ON | AU. siscotacereierseMenetonce: 429 
IBM11E84000 ........... 72 Pin 4 Byte SIMM ......... 8M x 40 E.......... 12/10, 5:0V AU ciivae eecintacueatninn 429 
IBM11E8480BA.......... 72 Pin 4 Byte SIMM.......... 8M x 36 EOS....11/11, 5.0V, AU oo. ccecseeeeeees 501 
IBM11J1320BL.......... 88 Pin IC DRAM Card...... 1M X 32... VOI.0, 5: OV vec ccseetsscursestenstueearie eet 1049 
IBM11J1320BN ......... 88 Pin IC DRAM Card...... AMX:S2 wsecceclice TOV Oe SiO V shes ctor eaetcc seca coerce: 1065 
IBM11J1360BL.......... 88 Pin IC DRAM Card...... 1M x 36............ TON 0.5. OV" sassenerccatnccasnes 1257 
IBM11J2320B L.......... 88 Pin IC DRAM Card......2M x 32............ NOHO; SiON. sich cts rassscorteisecxelecscakeasss 1081 
IBM11J2320BN ......... 88 Pin IC DRAM Card......2M x 32............ 10/10 ,.3,3V tse eaten 1097 
IBM11J2320HL.......... 88 Pin IC DRAM Card......2M x 32............ NAT Oe SOV soit 0 ecstatic hileern ree deat 1113 
IBM11J2320HN ......... 88 Pin IC DRAM Card......2M x 32............ VATTOSSOV tenn tenceseeeeee ties 1129 
IBM17J2360B L.......... 88 Pin IC DRAM Card......2M x 36............ NOM SOV -ccaceecicirsistentcadensieieaaes 1273 
IBM11J4320BL .......... 88 Pin IC DRAM Card...... 4M x 32............ VIVA, OOM cto dute tree ceteeGuideseideaneds 1177 
IBM11J4320CL.......... 88 Pin IC DRAM Card......4M x 32............ VAIV0 SOV ecsececcssnet AccusSacaeucatentbeees 1193 
IBM11J4320CN ......... 88 Pin IC DRAM Card...... 4M x 32............ VAIO SOV Sch ceactisesanerns ov steineatues 1209 
IBM11J4320HL.......... 88 Pin IC DRAM Card......4M x 32............ WEVA, DOV scp ctccccssiceuesetacreecmexaneenns 1145 
IBM11J4320HN ......... 88 Pin IC DRAM Card......4M x 32............ VA OS ON cs ticntaieoniealenetondnGs 1161 
IBM11J4360BL .......... 88 Pin IC DRAM Card......4M x 36............ TIAN 9 OV ecscechaaeacetenteheoass 1289 
IBM11J4360DL.......... 88 Pin IC DRAM Card......4M x 36............ VIA T SOV secchointasieatraaheosteelace esac 1305 
IBM11J8320CL.......... 88 Pin IC DRAM Card......8M x 32............ VIVO SOW ceeatts Wedscacagiaccocrtaeustaens 1225 
IBM11J83200CN ......... 88 Pin IC DRAM Card......8M x 32............ VIVO: SGN —oetaccis alaestiiorte tar taes 1241 
IBM11J8360BL .......... 88 Pin IC DRAM Card......8M x 36............ gL ih Io) 0! ener te tenererente errr err 1321 
IBM11J8360DL.......... 88 Pin IC DRAM Card......8M x 36............ TAI DOV cu ctecdesianstaeicatoisuiaceies 1337 
IBM11M1640BA ........ 168 Pin 8 Byte DIMM....... 1M x 64.0000... VO/10 35:0 AU wuccoteerenoraccauiioades 519 
IBM11M16730CB ...... 168 Pin 8 Byte DIMM........ 16M x 72 E........ ABA Se ON AU feted csesovesatacneacone ities 847 
IBM11M1720BA ........ 168 Pin 8 Byte DIMM....... IM X 72... TOTO. SOV AU tiiccsscesetetteteoeeaterse 585 
IBM11M1730BaA ........ 168 Pin 8 Byte DIMM....... IMx 72 E......... 10/10 SiON 5 AU cvisicpencentnstonrtiteerven: 649 
IBM11M1730BB ........ 168 Pin 8 Byte DIMM.......1Mx 72 E......... TOO S73 AU) eo te rttieiedins 671 


Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 
SnPb = Tin Lead Tabs) 
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 
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Alphanumeric Index 


Part Number Type 
IBM11M2640H........... 168 Pin 8 Byte DIMM....... 
IBM11M2720L ........... 168 Pin 8 Byte DIMM....... 
IBM11M2730H........... 168 Pin 8 Byte DIMM....... 
IBM11M2730HB ........ 168 Pin 8 Byte DIMM....... 
IBM11M4640C........... 168 Pin 8 Byte DIMM....... 
IBM11M4720D........... 168 Pin 8 Byte DIMM....... 
IBM11M4730C........... 168 Pin 8 Byte DIMM....... 
IBM11M4730CB......... 168 Pin 8 Byte DIMM....... 
IBM11M8730HB ........ 168 Pin 8 Byte DIMM....... 
IBM11M8730P........... 168 Pin 8 Byte DIMM....... 
IBM11M8730PB ........ 168 Pin 8 Byte DIMM....... 
IBM11S1320BL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S1320BN......... 72 Pin 4 Byte SO DIMM... 
IBM11S1320NL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S1320NN......... 72 Pin 4 Byte SO DIMM... 
IBM11S1360BL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S1360NL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S1360NN......... 72 Pin 4 Byte SO DIMM... 
IBM11S2320HL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S2320HN......... 72 Pin 4 Byte SO DIMM... 
IBM11S2320NL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S2320NN......... 72 Pin 4 Byte SO DIMM... 
IBM11S2360NL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S2360NN......... 72 Pin 4 Byte SO DIMM... 
IBM11S4320CL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S4320CN......... 72 Pin 4 Byte SO DIMM... 
IBM11S4320HL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S4320HN......... 72 Pin 4 Byte SO DIMM... 
IBM11S4360BL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S4360BN......... 72 Pin 4 Byte SO DIMM... 
IBM11S4360DL ......... 72 Pin 4 Byte SO DIMM... 
IBM11S4360DN......... 72 Pin 4 Byte SO DIMM... 
Features: 


SnPb = Tin Lead Tabs) 


Organization Features Page Number 


2M x 64... TAZ. OS OV AU gaz Stesne ce ceeteasete oes 541 
2M X 72... TOTO SOW AU casatianiastaniiiree ets lease: 607 
2M x72 E......... TIO; SOVGAU isis 693 
2M x 72 E.......... WTO 320 Ve INU Goaraba scence tesenestaes 715 
AM x 64... 12/10: 3:0V AU carsestectegncscccotseattonss 963 
AM X 72... 12) 120-0 (AAU: cossdoen ceecheeeiereatees 629 
4Mx 72 E......... A Z)Os SOW ANU ssioece seat aceceiwaass 737 
4M x 72 E.......... U2 1O§ SON ANU) caienceeerace nde cece: 759 
8M x 72 E.......... NM 2T ASSN AW as sstceentteauideeaieeetta: 825 
BM X12 Eas T2110; SOV GAO set ieee ie caaeett as 781 
8M x 72 E......... T2103 GV AU sctscdecinc peieiieaeteterntes 803 
IM x 32 00... TOG, SOV GAG cdc ctnaes Sieh cease 871 
IM xX 32... VOUT OS SVG AU eeu parties uate alee 871 
1M x 32 we. TEI OV AU. ie fi oon veer cagset sas 887 
1M X 32.0... 21GB 3 OV QA: assess emeauiget donateteaeas 887 
1M x 36............ 10/10; 5:0V iG -cccccereetotaactinance 967 
1M x 36.0.0... 12/8 SiON | AU ase sshebtrcesstih eevee 983 
1M x 36.0... 12/8233 V eAU tcaeteadiadarsavein 983 
AMXCS2 sectacseces VAETO; SOV: AU cei es aie 903 
2M X 32... TAO SOV GA cee Gaara, 903 
a Ge Ya neerete 12/6, SOV AU i) Bb oe aoe tenemos 919 
2M X 32... 12765 3.3 AU: siasst ce vctsucveumiosioiieceses 919 
2M x 36............ 1218 sOlON 5 AUS Sircecusaeds at iletdvoanat ponerse 999 
2M X 36............ 12/8 3.3 5 AU sss cctnockeuseccedatetavunenacs 999 
4M x 32... V2/1 0, SOV AAU terete est matietians 951 
AM X92 wate 12/10 59.3V AU sich cence nee 951 
4M X 32... TTLTO2- BON AU srsitesetictan seacneedontveckns 935 
AM x 32... WIPRO SOV INU ca chciadecscosecel eh aetotess 935 
4M x 36............ BLE leds 39M x AAG Gabider ta sich saacheag baa 1015 
4M x 36............ WATT A OO Vy AU. Seas seers tah eanceastanace 1015 
4M x 36... ed 15 HONG AU dixie, tone ceereh Gavsutses 1031 
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Addressing; Power Supply; Special Features (LC = Low Current, SR = Self Refresh, Au = Gold Tabs, 


Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM) 
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Note: Staples can cause mechanical problems with automatic mail-sorting equipment. Please use tape 


Reader’s Comment Form 


We encourage you to fill in the below form so that we can better serve you. All suggestions and comments 
are welcome. 


Comments (please be as specific as possible, i.e. page #, chapter, etc.): 


Note: Do not use this form to request IBM publications. If you do, your order will be delayed as publications are not 
stocked at the address printed on the reverse side. To order additional books please call the IBM Microelectronics 
Literature Distribution Center at 1-800-IBM-0181 and ask for SKU # MMDDO2DBU-00. 


If you would like a reply, please complete the following information. 


Name: Date: 
Company: Phone Number ( ) 
Address: 


Thank you for your cooperation. No postage is necessary if mailed in the U.S.A. (outside of U.S.A. an IBM office or repre- 
sentative will be happy to forward your comments). 
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